





110 South Downey Avenue
Indianapolis, Indiana 46218-6406
Telephone 317-630-8060
Facsimile 317-630-9085
www.MundellAssociates.com

July 18, 2018

Mr. Robert Spiegel
Executive Director

Edison Wetlands Association
206 Tyler Road

Edison, New Jersey 08820

Re: Area Residential Vapor Intrusion Sampling and Testing
Former Amphenol Facility #1ND 044587 848
980 Hurricane Road
Franklin, Indiana, 46131
MUNDELL Project No. M18027

Dear Mr. Spiegel:

In response to the Edison Wetlands Association Inc. Request for Proposal (RFP) to Mundell &
Associates, Inc. (MUNDELL), a professional environmental engineering company based in
Indianapolis, we have prepared and executed Proposal No. P18041-R1. MUNDELL is pleased
to provide to the Edison Wetlands Association (EWA), the results of our recent residential vapor
intrusion sampling and testing program. The following paragraphs summarize the sampling and
testing methodologies and the analytical testing results.

INTRODUCTION

At 08:00 on June 20, 2018, MUNDELL mobilized to Franklin, Indiana to perform vapor testing
services for the Edison Wetlands Association. The vapor testing involved placing either air
sampling Summa-type canisters and/or passive sampling units (Radielio-130) at each
residence. A single radon test was also placed at the lowest location in each of the homes
(basement, craw! space or first floor, depending on residence construction). The chemical
constituents of interest include the following chiorinated compounds: tetrachloroethylene (PCE),
trichioroethylene (TCE), 1,1,1-trichloroethane (1,1,1-TCA), cis-1,2-dichloroethylene (cis-1,2-
DCE), trans-1,2-dichloroethylene (trans-1,2-DCE) and vinyl chloride (VC).

Fourteen (14) residences located in Franklin, Indiana were sampled on June 20, 2018. In the
interest of preserving privacy and confidentiality of the residences in the public forum,
addresses have been labelled as “Home #1” through “Home #14” in no particular order. All
homes sampled were within an approximately 0.3 to 5.8 mile radius of the former Amphenol
Facility (Amphenol site) on 980 Hurricane Road, Frankiin, Indiana 46131. A map showing the
general sampling area is attached as Figure 1.
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The following sections summarize background information on the Amphenol site, analytical data
results from this sampling event, and provide recommendations for future actions.

SITE BACKGROUND

The approximately 15 acre former Amphenol Corporation site (Amphenol) is located on 980
Hurricane Road, Franklin, IN, and was utilized for the manufacturing of electrical parts in the
1960s through the 1980s. Wastes generated and stored at the site during this time were
reported to include metal hydroxide siudge, volatile organic compound (VOC) solvents and
thinners, and cyanide solutions. According to Bendix Connector Corporation, the predecessor of
Amphenol, these wastes leaked through the facility's fioor and were discharged through a
cracked sanitary sewer line. Unregulated discharges of hazardous chemicals significantly
contaminated surrounding site soil, groundwater and surface water. A network of on-site
monitoring wells was instalied in the 1980s, and a groundwater recovery system reportedly
began operating on the property in 1995.

Significant data gaps were uncovered during review of the Amphenol site history, including but
not limited to:

* A 1995 memo by U.S. EPA hydrogeologist Steven D. Acree noted, “In general, it
appears that site conditions necessary to evaluate contaminant transport and fate
processes/rates are not well-defined, particularly in Operable Unit (OU) 3. Relatively little
information regarding site hydrogeology and contaminant nature/distribution appears to
be available for this part of the site.” The extent and migration of the groundwater plume
still has not been fully characterized after this time, particularly in the off-site and
residential areas.

* In 1996, a “Draft Indoor Air Evaluation” was performed using modeling techniques to
assess potential impacts to residents on the adjacent Forsythe Street, but its
conclusions were not validated with field data. The potential for vapor intrusion and risk
to residences near the Amphenol site has not been adequately addressed.

e October 2016 groundwater data shows the highest concentrations of total VOCs
(954.5 ppb) were recently detected in a monitoring well (MW-12R) less than 25 feet
away from the residential area on Hamilton Avenue. A source area for the groundwater
contamination may still be present, and the groundwater plume couid impact private
drinking water welis or indoor air through vapor intrusion.

The Amphenol site is currently monitored under the Resource Conservation and Recovery Act
(RCRA) and is reported by the U.S. Environmental Protection Agency (U.S. EPA) to be in the
Operation and Maintenance (O&M) phase. Given the data gaps referenced above, more
investigatory work must be compieted to ensure that human health and environmental
exposures are under control.
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Three wells in the Webb Welifieild (Webb), located approximately 3500 feet northeast of the
Amphenol site, were shut down between 2007 to 2012 due 1o cis-1,2-DCE, frans-1,2-DCE, and
TCE detections found above Maximum Contaminant Levels (MCLs) in or near the wells. Webb
was part of Indiana American Water Company's distribution system, which provided drinking
water to over 78,000 people, according to the Indiana Department of Environmental
Management (IDEM). Questions as to the origin of the contamination in the wellfield, the extent
and migration of the groundwater piume, and potential risks to nearby residences and private
wells remain unanswered, and further underscores the significance of this investigation.

RADON TESTING RESULTS

A single radon test was placed at the lowest location in each of the homes (basement, crawl
space or first floor, depending on residence construction). The tests were collected after a
48-hour residency time and returned to the Radon Testing Corporation of America for analysis.
Individual test reports are appended in Attachment 1. Results are summarized in Table 1.

The United States Environmental Protection Agency (U.S. EPA) recommends that action be
taken to reduce radon levels if they exceed 4 picocuries per liter (pCi/L) in active living spaces
of the home. in Table 1, six () of the fourteen (14) houses tested had a radon reading that
exceeded the 4 pCi/l. level. MUNDELL recommends that these six residences have a repeat
radon test performed in the original test space (crawl space or basement) for confirmation
purposes, as well as a radon test performed on the first floor of each house io determine
whether radon from the crawl spaces or basements is migrating upward into the residences.

In Attachment 2 is the U.S. E.P.A. Guide to Radon. This is an information resource that can
provide guidance on further testing for radon and potential mitigation approaches. MUNDELL
recommends that this guide be provided to the home owners who participated in this testing
event.

INDOCR AIR TESTING RESULTS

FROG Gas Chromatoaraph

The FROG 4000 mobile gas chromatograph unit was used to test an air sample at each house.
The unit was calibrated by the manufacturer (Defiant Technologies) for the following
compounds: PCE, TCE, cis-1,2-DCE and trans-1,2-DCE. The unit draws in a sample of air for
approximately 20 seconds and then analyzes the sample to produce a chromatograph. The
chromatographs for each sample are provided in Attachment 3. Most of the samples taken did
not have any apparent detection of the aforementioned compounds. The sample collected in the
basement sump of Home #8 appeared to initially indicate a detection of TCE. However, the
laboratory-analyzed air canister sample collected in the basement near the sump in question did
not have any detection of chlorinated compounds. It is possible that apparent TCE detection in
the FROG sample collected in the basement sump of Home #B8 was caused by matrix
interference from other compounds.
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Indoor Air Sampling

Air samples were collected for analysis using a combination of twenty-three (23) Summa-type
canisters and six (6) passive samplers (Radiello-130). The air canisters were 6-liters in volume
and equipped with a regulator allowing for 24 hours of sampling time. The Radiello-130 passive
samplers consisted of an absorbent material that was exposed for a period of 24 hours.

Laboratory analyses for the air canisters were performed via U.S. EPA Method TO-15 for a list
of six constituents including PCE, TCE, 1,1,1-TCA, cis-1,2-DCE, trans-1,2-DCE and vinyl
chloride. Laboratory analyses for the passive samplers were performed via U.S. EPA Modified
Method TO-17 for the following compounds: PCE, TCE, 1,1,1-TCA, cis-1,2-DCE and
trans-1,2-DCE. Passive sampler results for cis-1,2-DCE and trans-1,2-DCE are estimated,
while vinyl chloride results are not possible with the passive sampler units. The laboratory
analytical reports and chains of custody are presented in Attachment 4.

The analytical results are presented in Table 1. The ambient air canister sampie contained
detections of PCE, TCE, 1,1,1-TCA and cis-1,2-DCE. The concentrations for PCE and TCE in
the ambient air sample exceeded their respective 2018 IDEM Residential Indoor Air screening
levels. TCE is a known human carcinogen by all routes of exposure and PCE is a likely human
carcinogen.

Sampiles collected from ten (10) of the houses tested had analytical results below the method
reporting limit and are considered non-detect for the compounds tested.

The air canister sample collected from the dining room and the passive sampie collected from
the upstairs ‘bonus’ room of Home #4 contained PCE concentrations of 6.51 pg/m® and
1.4 pg/m®, respectively, which are below the 2018 IDEM Residential Indoor Air screening level.
The residents of this household have ciothing dry-cleaned and these low concentrations of PCE
may be related to the presence of dry-cleaned clothes in the residence.

The air canister sample collected from the crawl space of Home #5 was non-detect for the
tested compounds; however the passive sample collected from the living room space had a
detection of PCE at 1.4 ug/m®, below the 2018 IDEM Residential Indoor Air screening level. The
residents of this household have clothing dry-cleaned and these low concentrations of PCE may
be related to the presence of dry-cleaned clothes in the residence.

The air canister samples collected from the craw! space and dining room of Home #12 both
contained PCE at a concentration of 18.38 pg/m’ and 18.86 pg/m’, respectively. While these
concentrations are below the 2018 IDEM Residential Indoor Air screening level, it suggests that
some form of vapor intrusion is potentially occurring at this residence.

The air canister sample collected from the living room of Home #6 contained PCE at
27.47 pgim® (below the IDEM Residential Indoor Air screening level), TCE at 7.79 pg/m’
(exceeding the 2018 IDEM Residential Indoor Air screening level) and 1,1,1-TCA at 5.02 pa/m’®
(below the IDEM Residential Indoor Air screening level). The air canister sample collected from
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the crawl space of Home #6 was non-detect for all tested compounds. This suggests that there
is either an indoor source for the living room sample or that contaminated ambient air is entering
the living room space.

The air canister sample collected in the first-floor kitchen space of Home #13 contained
detections of PCE at 126.63 pg/m’® (exceeding the IDEM Residential indoor Air screening ievel),
TCE at 39.61 pg/m® (exceeding the 2018 IDEM Residential Indoor Air screening level) and
1,4,1-TCA at 7.48 pgim® (below the IDEM Residential ndoor Air screening level). The air
canister sampie collected in the finished basement of Home #13 was non-detect for all tested
compounds. This suggests that there is either an indoor source for the upstairs kitchen sample
or that contaminated ambient air is entering the kitchen space.

RECOMMENDATIONS

Radon Sampling

MUNDELL recommends that all homes sampled on June 20, 2018 have repeat radon testing
perfomed, especially the following six (6) residences that exceeded U.S. EPA's action level of
4.0 pCi/L:

1) Home #1 — 6.7 pCi/L
2) Home #2 - 6.7 pCillL
3) Home #6 - 7.6 pCi/L
4) Home #11 — 5.9 pCi/lL
5) Home #12 - 7.2 pCi/l.
6) Home #13 — 4.1 pCi/lL

These houses shouid have radon tests repeated in their respective basement or crawl! space to
confirm results, along with a radon test conducted in the main floor living space to determine
whether radon from the craw! spaces or basements is migrating upward into the residences.

indoor Air Sampling

MUNDELL recommends that all homes sampled on June 20, 2018 have repeat indoor air
testing performed, with a priority on the following three (3) residences:

1) Home #6 — Living room: PCE 27.47 pg/m®, TCE 7.79 pug/m®, 1,1,1-TCA 5.02 pg/m’
2) Home #12 — Crawl space: PCE 18.38 pug/m®

Dining room: PCE 18.86 pg/m’
3) Home #13 — Kitchen: PCE 126.63 pg/m®, TCE 39.61 pg/m’, 1,1,1-TCA 7.48 pg/m®

Another round of indoor air testing is required 1o confirm the results for these residences. This
follow-up testing should duplicate the samples that were collected on June 20", 2018
(i.e., basements/craw! spaces should be retested along with the first floor indoor air). MUNDELL
recommends collecting a sub-slab vapor sample from the Home #13 residence. If the owners do
not wish to have drilling performed in their house, a soil gas sample could be collected adjacent
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to the structure instead. For the Home #6 and Home #12 locations with craw! spaces, soil gas
samples can be collected adjacent to each structure.

In conjunction with repeat indoor air testing, MUNDELL recommends pairing an ambient air can
with each individual house to better determine whether ambient air is a potential source of
contaminants. Expedited future sampling events should also be expanded to include more
residences closest to the site and in the vicinity of residences with exceedances as identified by
this sampling program.

Ambient Air Testing around Former Amphenol Facility

The ambient air canister placed in the yard of Home #2 had detections of four (4) chlorinated
compounds, two of which (PCE and TCE) were well above the IDEM 2018 residential indoor air
screening levels of 42 ug/m® and 2.1 pg/m®, respectively:

Home #2 - Back yard: PCE 171.73 pg/m®, TCE 5281 pg/m® 1,1,1-TCA 13.1 ug/m®,
cis-1,2-DCE 3.21 pg/m®

This location is 3,276 feet southwest of the Former Amphenol facility. This facility currently has
an operating groundwater pump-and-treat remediation system that does not appear to have a
carbon treatment filter on the vent stack and, therefore, is likely to be venting chlorinated
compounds into the air.

The facility structure also had vapor intrusion mitigation systems instalied that, if still operating,
could also be contributing chlorinated compounds into the air. It is possible that the ambient air
sample could have detected chlorinated compounds being released by the mitigation and
remediation systems at the Former Amphenol facility.

MUNDELL recommends more extensive sampling of the ambient air downwind of and
around the Former Amphenol facility, including the discharge pump-and-treat system
vent and vapor intrusion mitigation system vents, to confirm if these are sources of the
elevated ambient air impacts.

We appreciate the opportunity to provide services to you on this project. If you shouid have any
questions regarding this letter and the radon results, please feel free to contact us at
{317) 6830-9060 or via email at jmundeli@MundellAssociates.com.

Sincerely,
MUNDELL & ASSOCIATES, INC.

nA. Mundell, P.E., LP.G., P.G. Rachel Walker, Ph.D., L.P.G.
President/Senior Environmental Consultant Project Geologist
frw
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Attachment No. 3: FROG 4000 Chromatographs
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RADON ASSESSMENT REPORTS
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Site Radon inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Ciientt  Unknown
Test Location: il Thornburg Lane

Franklin, IN 46131-
Individual Canister Results

Canister ID# 2655736 Test Start ; 06/20/2018 @ 17:15
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 17:15
Location : 1st FL-Living Rm Received:  08/25/2018 @ 13:07
Radon Level : 0.2 pCilL Analyzed:  06/26/2018 @ 10:43
Error for Measurement is: + 0.2 pCilL

The reported results indicate that radon levels in the building tested are below the Unifed Siates Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCill). The EPA recommends refesting if your living patterns
¢hange and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
(www.epa.gov/radon/pubs/citguide. htmi). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon information website, including copies of its publications, at

www .epa.goviiag/radon.

For New Jersey clients: Please see the attached guidance document entitled Radon Testing ang Mitigation: The Basics
for further information.

For New York clients: If the radon levei of one or more testing devices is egqual to or exceeds 20 pCi/l please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or ol free 1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generafing this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tesied, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or fiability, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health conseguences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided resulis.
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PADEP |D: 0346

Andreas C. George Dante Galan NJDEP ID: NY933
NJ MEB 90036

Radon Measurement Specialist Laboratory Director FL DOH RB1608
NJ MES 11089 ' 1L RNL2000201
(914)345-3380) 2 Hayes Street, Eimsford, NY 10523

FAX (914)345-8546 www.rica.com
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
indianapolis, IN 46219-

Client:  Unknown

Test Location: - Paris Drive
Franklin, IN 46131-

Individual Canister Results

Canister 1D# : 2655671 Test Start : 06/20/2018 @ 18:45
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 18:45
Location ; Crawl Space Received:  06/25/2018 @ 13:07
Radon Level : 7.2 pCi/L Analyzed:  06/26/2018 @ 11:02
Error for Measurement is: + 0.4 pCilL

The results indicate that at least one testing device registared at or above the United States Environmental Protection
Agency (EPA} action level of 4.0 picoCuties per liter of air {pCilL). The EPA recommends mitigation if the average of
two short-term tests taken in the lowest level of the building suitable for occupancy show radon levels that are equai

o or greater than 4.0 pCi/L.

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide io
Radon Reduction (www.epa.goviraden/pdfs/consguid. pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publications, at www.epa.gov/iag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation: The
Basics for further information.

For New York clients: If the radon level of one or mare testing devices is equal fo or exceeds 20 pCill please contact
the New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advics and

assistance at 518-402-7556 or toll free]1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the current EPA protecols for the analysis of radon in air
{EPA 402-R-92-004). The analyfical results relate only to the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by ciient. RTCAand its personnel do not assume responsibility or liability, collectively and
individually, for analysis results when deiectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.

83

Qs P Sy Fhudmen ©.: s ”jjwjt Lk NRSE ARL00OT

NYS ELAP ID: 10808

m. _ PADEP ID: 0346
nviin St Rrosia Andreas C. George Dante Galan NJDEP iD: NY933
. , NJ MEB 90036
Radon Measurement Specialist Laboratory Director FL DOH RE1600
NJ MES 11080 IL RNL2000201
{914)345-3380 2 Hayes Street, Elmsford, NY 10523
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client:  Unknown
Test Location: - Ott Street

Franklin, IN 46131-
Individual Canister Results

Canister 1D# : 2655730 : Test Start : 06/20/2018 @ 14:15
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 14:15
Location : Crawl Space Received:  06/25/2018 @ 13.07
Radon Level : 7.6 pCifL Analyzed:  06/26/2018 @ 10:06
Error for Measurement is: £ 0.4 pCilL

The results indicate that at least one testing device registered at or above the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pGi/L). The EPA recommends mitigation if the average of

" two short-tenm tests taken in the lowest level of the building suitable for occupancy show radon levels that are equal
to or greater than 4.0 pCiL.

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide to
Radon Reduction (www.epa.gov/radon/pdfs/consguid.pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publications, at www.epa.gov/iag/radon.

For New Jersey clients: Please see the attached guidance document enfitled Radon Testing and Mitigation: The
Basics for further information.

For New York clients: if the radon level of one or more testing devices is equal to or exceeds 20 pCill. please contact
the New York State Department of Health, Bureau of Environmenial Radiation Protection, for technical advice and

assistance at 518-402-7556 or toll free1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the: current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical resuits relaie only to the samples tested, in the condition recetved by the lab, and that calculations
were based upon the information supplied by client. RTCA and its personnel do not assume responsibility or liability, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
parsonnel accept responsipility for any financiat or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided resulis.
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Site Radon inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Clientt  Unknown

Test Lacation:  [JJJj Ott Street
Franklin, IN 46131-

Individual Canister Results

Canister ID# : 2655682
Canister Type : Charcoal Canister 4 inch

Test Start : 06/20/2018 @ 14:30
Test Stop . 06/22/2018 @ 14:45

Location : Crawl Space Received:  06/25/2018 @ 13:07
Radon Level : 2.2 pCi/lL Analyzed:  06/26/2018 @ 11:19
Error for Measurement is: + 0.3 pCi/lL

The reported results indicate that radon lavels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCi/L). The EPA recommends retesting if your lving patterns
change and you begin occupying a iower level of the building, such as a basement or if major remedeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
(www.epa.gov/radon/pubs/citguide.html). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon information website, including copies of its publications, at
www.epa.govfiag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCilL please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or tofl free1-800-458-1158.

PLEDGE OF ASSURED QUALITY B
All procedures used for generating this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-82-004). The analytical results relate only to the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or liability , coliectively and
individually, for analysis results when detectors have been improperty handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subseguent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided resuilts.

(944)345-3380
FAX (914)345-8546

Andreas C. George Dante Galan
Radon Measurement Specialist Laboratory Director
NJ MES 11089

2 Hayes Street, ElImsford, NY 10523
www rtca.com

NRSB ARLODO1

NYS ELAP ID: 10806
PADEP ID: C346
NJDEP ID: NY933
NJ MEB 20036

FL. DCH RB1609

IL RNL2000201



RADOR TESTIRIG

OF AMERICA

Site Radon inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Ciient:  Unknown
Test Location: [Elill] Upper Shelbyville Road

Franklin, IN 46131-
Individual Canister Results

Canister |D# ! 2655655 Test Start : 06/20/2018 @ 1215
Canister Type : Charcoal Canister 4 inch Test Stop . 06/22/2018 @ 12:15
Location : 1st FL-Dining Rm Received:  06/25/2018 @ 13:07
Radon Level : 1.9 pCi/lL Analyzed:  06/26/2018 @ 10:25
Error for Measurement is; + 0.3 pCiL

The reported resutts indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per fiter of air {pCi/L). The EPA recommends retesting if your living patterns
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet A Cifizen's Guide to Radon
{www.epa.gov/radon/pubs/citguide.html). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon informatior: website, including copies of its publications, at
www.epa.gov/iag/radon.

For Mew Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCifl please contact the
New York State Departrment of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free 1-800-458-1158.

Page 1 of 1

CORPORATIECORE PC180625(344

PLEDGE OF ASSURED QUALITY
All procedures used for generafing this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-82-004). The analytical results relate only to the sampies tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or fability, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client:  Unknown
Test Location: - Hurricane Road

Franklin, IN 46131-
Individual Canister Results

Canister ID# : 2655728 Test Start :  06/20/2018 @ 16:00
Canister Type : Charcoal Canister 4 inch Test Stop . 06/22/2018 @ 16:00
Location : Bsmit-Unfinished Received:  06/25/2018 @ 13:07
Radon Level : 0.8 pCilL ' Analyzed:  (06/26/2018 @ 09:51
Error for Measurement is: + 0.2 pCilL

The reported results indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA} action level of 4.0 picoCuries per liter of air (pCilL}. The EPA recommends retesting if your living patterns
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consultting the EPA booklet A Citizen's Guide to Radon
{(www.epa.gov/radon/pubs/citguide htmi). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon infarmation website, including copies of its publications, at
www.epa.govfiag/radon,

For New Jersey clients: Please see the attached guidance document entitled Radon Tesiing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCilL please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free1-800-458-1158.

PLEDGE OF ASSURED QUALITY ’
All procedures used for generating this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004}. The analytical results relate only te the samples tested, in the condition received by the lab, and that calcutations
were based upon the information supplied by ciient. RTCAand its personhel dé not assume responsibility or liability, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client.  Unknown
Test Location: [ East King Street

Franklin, IN 46131-
individual Canister Resulis

Canister ID# : 2655658 Test Start : 06/20/2018 @ 09:45
Canister Type : Charcoal Canister 4 inch Test Stop :  068/22/2018 @ 09:45
Location : Crawl Space Received: 06/25/2018 @ 13:07
Radon Level : 6.7 pCi/lL Analyzed: 06/26/2018 @ 09:51
Error for Measurement is: £ 0.4 pCilL

The results indicate that at least one testing device registered at or above the United States Environmental Protection
Agency (EPA} action level of 4.0 picoCuries per liter of air (pCiL). The EPA recommends mifigation if the average of

two shori-term tests taken in the lowest level of the buiiding suitable for occupancy show radon levels that are equal

to or greater than 4.0 pCifL.

For information on how to reduce radon levels in your home, please review the EPA booklet Consumer's Guide to
Radon Reduction (www.epa.goviradon/pdfsiconsguid.pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publications, at www.epa.govfiag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation: The
Basics for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCill please contact
the New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and

assistance at 518-402-7556 or toll free] -800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the current EPA protocois for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tesied, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or liability , collectively and
individually, for analysis results when defectors have been improperly handled or placed by the consumer, nor does RTCA and its
persorinel accept responsibility for any financial or health consequences of subseguent action or iack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date ; 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client:  Unknown

Test Location: ] Carriage Lane
Franklin, IN 46131-

Individual Canister Results

Canister 1D# : 2655666 Test Start :  06/20/2018 @ 13:30
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 13:30
Location : Crawl Space : Received:  06/25/2018 @ 13:07
Radon Level : 0.5 pCi/L. Analyzed:  06/26/2018 @ 11:19
Error for Measurement is: + 0.2 pCilL

The reported results indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCifL). The EPA recommends retesting if your living patterns
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon

(www .epa.goviradon/pubs/citguide.himl). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon information website, including copies of its publications, at

www _epa.govfiag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Tesiing and Mitigation: The Basics
for further information.

For New York clients: if the radon level of one or more testing devices is equal to or exceeds 20 pCill. please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free 1-800-458-1158.

PLEDGE OF ASSURED QUALITY :
All procedures used for generating this report are in complete accordance with the current EPA protecols for the analysis of radon in air
(EPA 402-R-82-004). The analytical results relate only to the samples {ested, in the condition received by the lab, and that calculations
wers based upon the information supplied by ciient. RTCAand its personnel do not assume responsibility or liability , collectively and
individually, for analysis results when detectors have been improperly handied or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided resuits.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
indianapolis, IN 46219-

Client: Unknown
Test Location: - Hiliview Drive

Frankiin, IN 46131-
Individual Canister Resulis

Canister 1D# : 2655651 Test Start . 06/20/2018 @ 16:45
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 16:45
Location : Basement Received:  06/25/2018 @ 13:.07
Radon Level 3.4 pCilL _ Analyzed: - 06/26/2018 @ 09:50
Error for Measurement is: 0.3 pGilL

The reported results indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA} action level of 4.0 picoCuries per liter of air (pCilL). The EPA recommends refesting if your living patterns
change and you begin occupying a lower level of the buitding, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
(www.epa.goviradon/pubs/citguide. himl). To request a copy or for further information, please contact your state health
department. The EPAmaintains a radon information website, including copies of its publications, at

www epa.gov/iag/iradon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation: The Basics
for further information.

For New York clients: if the radon level of one or more testing devices is equal to or exceeds 20 pCilL please contact the
New York State Depariment of Health, Bureau of Environmenital Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or liability , collectively and
individuakiy, for analysis resuits when detectors have been improperly handied or placed by the consumer, mor does RTCA and its
personnel accept respensibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client:  Unknown
Test Location: - East Adams Street

Franklin, IN 46131-
Individual Canister Results

Canister 1D# : 2655725 Test Start :  06/20/2018 @ 09:15
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 09:15
Location : Crawl Space Received:  06/25/2018 @ 13:07
Radon Level - 6.7 pCi/L Analyzed:  06/26/2018 @ 10:25
Error for Measurement is: + 0.4 pCi/L '

The results indicate that at least one testing device registered at or above the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pGi/L). The EPA recommends mitigation if the average of
two shori-term fests taken in the lowest level of the building suitable for occupancy show radon levels that are equal

o or greater than 4.0 pCi/L.

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide to
Radon Reduction (www.epa.gov/radon/pdfs/consguid.pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publications, at www.epa.govfiag/radon.

For New Jersey clients: Piease see the attached guidance document entitled Radon Testing and Mitigation; The
Basics for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCill please contact
the New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and

assistance at 518-402-7556 or toll free 1 -800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tested, in the condition received by the lab, and that calcuiations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or liability , collectively and
individually, for analysis results when detectors have been irmproperly handied or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financiail or heaith conseguences of subsequent action or tack of action, taken by the customer
or i's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

iMs. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
indianapolis, IN 46219-

Client:  Unknown
Test Location: - Eastfl North

Franklin, IN 46131~
Individual Canister Results

Canister iD# : 2655668 Test Start : 06/20/2018 @ 18:00
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 18:00
Location : Basement Received:  06/25/2018 @ 13:07
Radon Level 5.9 pCi/L Analyzed:  06/26/2018 @ 11:19
Error for Measurement is: + 0.3 pCill.

The results indicate that at least ane testing device regisiered at or above the United States Environmental Protection
Agency (EPA) action leve! of 4.0 picoCuries per liter of air (pCill). The EPA recommends mitigation if the average of
two short-termn fests taken in the lowest level of the building suitable for oecupancy show radon levels that are equal
to or greater than 4.0 pCifl..

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide to
Radon Reduction (www.epa.govfradon/pdfs/consguid.pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publications, at www.epa.goviiag/radon.

For New Jersey clients: Please see the attached guidance document entitled Radon Testing and Mifigation: The
Basics for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCill please contact
the New York State Department of Health, Bureau of Environmenta! Radiation Protection, for technical advice and

assistance at 518-402-7556 or toll free]-800-458-1158.

PLEDGE OF ASSURED QUALITY
Al procedures used for generating this repart are in complete accordance with the curreni EPA protocols for the analysis of radon in air
{EPA 402-R-82-004). The analytical results relate only to the samples tested, in the candition received by the lab, and that calculafions
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or liabiiity, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consutants based on RTCA-provided resulis.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
indianapolis, IN 46219-

Client:  Unknown
Test Location: |} Olympia Drive

Frankiin, IN 46131-
Individual Canister Resulis

Canister ID# : 2655714 Test Start : 06/20/2018 @ 11:00
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 11:00
Location : 1st FL-Living Rm Received:  06/25/2018 @ 13:07
Radon Level : 1.4 pCi/L Analyzed:  (06/26/2018 @ 09:50
Error for Measurement is: + 0.3 pCilL

The reported results indicate that radan levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCi/lL). The EPA recommends retesting if your fiving patterns
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon

{www epa.gov/radon/pubs/citguide. html). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon information website, inciuding copies of its publications, at

www . epa.goviiag/radon.

For New Jersey clients: Please see the attached guidance document entitled Radon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCill please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used far generating this report are in complete accordance with the curent EPA protocols far the analysis of radon in air
(EPA 402-R-92-004). The analytical resuits relate only to the sampies tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCA and its personnel do not assume responsibility or liability, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health conseguences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
indianapolis, IN 46219-

Client: Unknown

Test Location: - South Home Avenue
Franklin, IN 46131-

individual Canister Results

Canister |D# : 2655712 Test Start ; 06/20/2018 @ 19:15
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 19:15
Location : Basement Received:  06/25/2018 @ 13:07
Radon Level - 4.1 pCi/L Analyzed:  06/26/2018 @ 10:43
Error for Measurement is: + 0.3 pCik

The resulis indicate that at least one testing device registered at or above the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per fiter of air (pCifl). The EPA recommends mitigation if the average of
two shori-term tests taken in the lowest leve! of the building suitabie for occupancy show radon levels that are equal

to or greater than 4.0 pGilL.

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide io
Radon Reduction (www epa.goviradon/pdfs/consguid. pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publications, at www.epa.govfiag/radan.

For New Jersey clients: Please see the attached guidance documment entitied Radon Testing and Mitigation; The
Basics for further information.

For New York clients: If the radon leve! of one or more festing devices is equal to or exceeds 20 pCiL please contact
the New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and

assistance at 518-402-7556 or toll free1 -800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client RTCAand its personnel do not assume responsibility or liability , collectively and
individually, for analysis results when detectors have been impraperly handied or placed py the consumer, nor does RTCA and its
personnal accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report - ' Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
indianapolis, IN 46219-

Client.  Unknown
Test Location: [ Young Street

Franklin, IN 46131-
Individual Canister Results

Canister ID# : 2655637 Test Start :  06/20/2018 @ 20:00
Canister Type : Charceal Canister 4 inch Test Stop : 06/22/2018 @ 20:00
Location : Crawl Space Received:  (06/25/2018 @ 13:07
Radon Level : 3.7 pCi/L Analyzed:  06/26/2018 @ 09:50
Error for Measurement is: + 0.3 pCi/L :

The reported results indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCifL). The EPA recommends retesting if your living patterns
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
{www.epa.goviradon/pubs/citguide.html). To request a copy or for further information, please contact your state health
depariment. The EPA maintains a radon information website, including copies of its publications, at
www.epa.gov/iagfradon.

For New Jersey clients: Please see the aftached guidance document entitied Ragon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCi/L please contact the
New York State Departrment of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free1-800-458-1158,

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the cument EPA protocols for the analysis of radon in air
(EPA 462-R-82-004). The analytical results relate only fo the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or Hability, colleciively and™
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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HGW TQ TESY YQUR HgME continued

short-term tests lasting just 2 or 3 days during unusually severe storms or periods of
unusually high winds. The test kit should be placed in the lowest lived-in level of the
home (for example, the basement if it is frequently used, otherwise the first floor). It
should be put in a room that is used regularly (like a living room, playroom, den, or
bedroom) but not your kitchen or bathroom. Place the kit at least 20 inches above

the floor in a location where it won't be disturbed —away from drafts, high heat; high
humidity, and exterior walls. Leave the kit'in place for as long as the package says. Onee
you've finished the test, reseal the package and send it to the lab specified on the package
right away for analysis. You should receive your test results within a few weeks.

EPA Recommends the Following Testing Steps:

Step 1. Takeashort-termtest. ifyourresuit is4 pCi/L orhigher, take a follow-
uptest(Step 2) tobesure,
Step 2. Follow up with either a long-term test or a second short-term test.

= For a better understanding of your year-round average
radon fevel, take a Jong-term test.

s if you need resafifs quickly, take a second shori-term fest.

The higher your initial short-term test result, the more certain you can
be that you should take a short-term rather than a long-term foliow up
test. If yourfirst short-termtest resultis more than twice EPA’s 4 pCi/L
actionfevel, you shouldtake asecond short-term test immediately.

Step 3. - If you followed up with a long-term test: Fix your home if your long-
term testresultis 4pCi/L.ormore. | | o
= If you followed up with a second short-term test: The higher ywr
short-term results, the more certain you can be that you should fix
your home. Consider fixing your home if the average of your first and
second test is 4 pCi/L or higher {see also page 7 under Home Sales



WHAT YOUR TEST RESULTS MEAN

The average indoor radon level is estimated to be about 1.3 pCi/L, and
about 0.4 pCi/L of radon is normally found in the outside air. The U.S.
Congress has set a long-term goal that indoor radon levels be no more

than outdoor levels. While this goal is not yet technologically achievable Test your home
in all cases, most homes today can be reduced to 2 pCi/L or below.

Sometimes short-term tests are less definitive about whether or not now and save
your home is above 4 pCi/L. This can happen when your results are close your results, If
to 4 pCi/L. For example, if the average of your two short-term test results you find h Ig h

is 4.1 pCi/L, there is about a 50% chance that your year-round average is .
somewhat below 4 pCi/L. However, EPA believes that any radon exposure radon levels, fix
carries some risk—no level of radon is safe. Even radon levels below 4 pCi/L your home before
pose some risk, and you can reduce your risk of lung cancer by lowering \
your radon level. you decideto
It your living patterns change and you begin occupying a lower level of
your home (such as a basement) you should retest your home on that level.
Even if your test result is below 4 pCi/L, you may want to test again
sometime in the future.

RADON AND HOME SALES

More and more, home buyers and renters are asking about radon levels before the v buy or rent a home.,
Because real estate sales happen quickly, there is often little time to deal with radon and other issues. The
bestthingtodoisto testforradon NOWand save the results in case the buyerisinterestedin them. Fixa
problem if it exists so it won’t complicate your home sale. If you are planning fo move, review EPA’s pamphlet
‘Home Buyer's and Seller's Guide to Radon,” which addresses some common questions

(https.//www.epa. gov/radon/home-buyers-and-sellers-guide-radon). Youcan also use the resufts oftwo
short-term tests done side-by-side (fourinches apart) to decide whether to fix your home.

During home sales:
» Buyers often ask if a home has been tested, and if elevated levels were reduced.

= Buyers frequently want tests made by someone who is not involved in the home sale. Your
state radon office hitps:/ww.epa.goviradon/find-information-about-focal-radon-zones-and-state-contact-
information) can assist you in identifying a qualified tester.

» Buyers might want to know the radon levels in areas of the home (like a basement they plan
fo finish that the seller might not otherwise test.

Today many homes are built fo help prevent radon from coming in. Building codes in your state or local area
may require these radon-resistant construction features. If you are buying or renting a new home, ask the
owner orbuilder ifit has radon-resistant features. The EPA recommends building new homes with radon-
resistantfeatures in high radon potential (Zone 1) areas. Even if built radon-resistant, every new home should
be tested for radon after occupancy. If you have a test result of 4 pCi/L or more, consuit a qualified mitigator
(http:/fwww. epa. gov/radon/find-radon-test-kit-or-measurement-and-mitigation-professionat#who) to estimate the
cost of upgrading to an active system by adding a vent fan fo reduce the radon level, In an existing home, the
cost to install a radon mitigation system is about the same as for other common home repairs.




DON INWATER

If you've tested
the airin your
homeandfound
aradon problem,
and your water
comes froma
weil, have your
water fested.

There are two main sources for
the radon in your home’s indoor
air, the soil and the water supply.
Compared to radon entering

the home through water, radon
entering your home through the
soil is usually a much larger risk.

The radon in your water supply
poses an inhalation risk and an
ingestion risk. Research has shown
that your risk of lung cancer from
breathing radon in air is much
larger than your risk of stomach
cancer from swallowing water with
radon in it. Most of your risk from
radon in water comes from radon st :
released into the air when water is used for showering and other household
purposes.

Radon in your home’s water is not usually a problem when its source
is surface water. A radon in water problem is more likely when its source
is ground water, e.g., a private well or a public water supply system that
uses ground water. If you are concerned that radon may be entering your
home through the water and your water comes from a public water supply,
contact your water supplier.

If you've tested your private well and have a radon in water problem, it
can be fixed. Your home’s water supply can be treated in two ways. Point-
of-entry treatment can effectively remove radon from the water before it
enters your home. Point-of-use treatment devices remove radon from your
water at the tap, but only treat a small portion of the water you use and are 3
not effective in reducing the risk from breathing radon released into the air
from all water used in the home.

For more information, call EPA’s
Drinking Water Hotline at (800) 426-4791
If your water comes from a private well,
you can also contact your state radon -
office. ' i

R e



HOW TO LOWER THE RADON LEVEL IN YOUR HOME

Since there is no known safe level of radon, there can always be some
risk. But the risk can be reduced by lowering the radon level in your
home.

There are several proven methods to rediice radon i your home, but
the one primarily used is a vent pipe system and fan, which pulls radon
from beneath the house and vents it to the outside. This system, known
as a soil suction radon reduction system, does not require major changes
to your home. Sealing foundation cracks and other openings makes this
kind of system more effective and cost-efficient. Similar systems can also
be installed in houses with crawl spaces. Radon contractors can use other
methods that may also work in j,fei;xr home. The right system depends on
the design of your home and other factors. '

Ways to reduce radon in your home are discussed in EPA's Consumer's
Guiide fo Radon Reduction. You can get a copy at.—about-radon
hitps:i/www.epn.govivadon/publications-ahout-radon.

The cost of reducing radon in your home depends on how your home
was built and the extent-of the radon problent. Most homies can be fixed
for about the same cost as other common home repairs. The cost'to fix
can vary widely; consult with your state radon office or get one of more
estimates from qualified mitigators. The costis much less if . passive
system was installed during construction.

RADON AND HOME
RENCVATIONS
Hyouare planning
any major structural
renovation, such as

converting an dnfin-

ished basemerit area-
into living space, itis
especially important tg
lestthe areeforradon
before you begin the

-rencvation. Jfyour
festresultsindicate a

radon probiem, radon-
resistant techniques
canbe inexpensivaly

Included as part of the -

renovafion. Because
major.renoyations can
changethelevelof

radoninanyhome,

alwaystestagain after
Work is compléted,




HOW TO LOWER THE RADON LEVEL IN YOUR HOME conincec

Lowering high radon levels requires technical knowledge and special
skills. You should use a contractor who is trained to fix radon problems. A
qualified contractor can study the radon problem in your home and help
you pick the right treatment method.
Check with your state radon office for names of qualified or state
: certified radon contractors in your area. You can also contact private radon
Most homes can proficiency programs for lists of privately certified radon professionals in
be fixed for your area. For more information on private radon proficiency programs,
visit https./fwww.epa.gov/radon/find-radon-test-kit-or-measurement-and-
aboutthe same mitigation-professional. Picking someone to fix your radon problem is much
costas other like choosing a contractor for other home repairs—you may want to get
references and more than one estimate.
common home If you are considering fixing your home’s radon problem yourself, you should
repa frs,  first contact your state radon office for guidance and assistance https:;//www.epa.gov
/radon/find-information-about-local-radon-zones-and-state-contact-information).

You should also test your home again after it is fixed to be sure that
adon levels have been reduced. Most soil suction radon reduction systems
include a monitor that
will indicate whether
the system is operating
properly. In addition,
it's a good idea to retest
your home every two
years to be sure radon
levels remain low.

i Pibgr feaprias o
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Nofe: This diagrant'is a composite view of several mitigation options.

The typical mitigation system usually has only one pipe penetration
H;troggh the basement floor; the pipe may also be installed on the outside
ohe house.




THE RISK OF LIVING WITH RADON

Radon gas decays into radioactive particles that can get trapped in
your lungs when you breathe. As they break down further, these
particles release small bursts of energy. This can damage lung tissue
and lead to lung cancer over the course of your lifetime. Not everyone
exposed to elevated levels of radon will develop lung cancer. And the
amount of time between exposure and the onset of the disease may be
many years.

Like other environmental pollutants, there is some uncertainty about
the magnitude of radon health risks. However, we know more about
radon risks than risks from most other cancer-causing substances. This
is because estimates of radon risks are based on studies of cancer in
humans (underground miners). '

Smoking combined with radon is an especially serious health risk.
Stop smoking and lower your radon level to reduce your lung cancer
risk.

Children have been reported to have greater risk than adults of
certain types of cancer from radiation, but there are currently no
conclusive data on whether children are at greater risk than adults
from radon.

Yourchances of getting lung cancer from radon depend mostly on:
= How much radon is in your home

* The amount of time you spend in
your home

= Whether you are a smoker or have
ever smoked

Scientists are
more certain
aboutradonrisks
than risks from
most other
cancer-causing
substances.

ROM RADOGN



THERISK OF LIVINGWITHRADON cortinued

RADON RISK IF YOU SMOKE

20 pCHL Abour 260 people 4 250 times the risk Fix yourhome
conld get ling cancer of drowning.
14 pCiL Abpur150 people 1 200 times therisk of Fix your home
could got lung cancer dying ina homefire
BpliL Abeut 120 peapie ¢ 30timestheriskof Fix your home
could get luny cancer dyinginatelf
4pCill Aboit 62 people < Siimes the risk of dying Fixyour home
vould pet lung cancer inacarcrash
2 plilL. About 32 people ¢ 6 Umes the risk of dying Consider fixing
coult get hung cancer frampoison berweon 2and dpCiL
1.3 pGill Aboirt 20 people {Averagie indoor radon level) {Reduting
7y . coild get lung cancer radon Jevels
it's nevertoo beiow
e s 0.4 pCiL {Average outdoor raden level) ZpCilis
late to reduce diffcut]
y@ﬁ{ !‘ f Sk G f i H ﬁg ot tyou are a lormer seker. yourniskmay be lower.
. % ¥
cancer. Don’t
i B . _ 5 A £ Y L - ; k) :
waittotestand RADON RISK IF YOU'VE NEVER SMOKED
fixaradon ~‘
problem. Ifyou
are a smoket,
o Tan 20 pCiL. About 36 people 1 35 times the risk Fix your home
Sf@@ Smﬁjﬁf?g #. codid get lung cancer of drowning
18 pCifl, Abour 18 peopie 1 4 2times the risk-of dying Fixyourhome
could getlyng cancer in & home fire
EpCil About 15 people « 45imestheriskof Eix your home
could getlung cancey dyinginafali
4 pCHL AboutT people % Theriskofdyingina Fixyourhoms.
' could pet lung cancer carcrash =
_ Consider Tying
2pCiL Abvutdpeople 4 Theriskofdying betwoen Zand 4pGil.
could get lung cancer from peisen
1.3 pCilL About 2 peojile {Average indoor radon Jovel} {Reducing
gould get lung cancer radon lovels
below
04 pCHL {Average outdoorradonlevel) 2pCilis
Hifficult}

Noterifyouareatonmersmoker; yolrsisk may be igher.
“ifetime: risk of lung Cancer dealfis from EPA Assesament of Risks from Radon in Homiss (EPA4E- RO3003).
“Comparison data calculated using the Centers for Disease Sontrol ard Prevention's 1953-2001 Nationa’ Center for Injury Preventionand Centroi Repoerts.




RADON MYTHS AND FACTS

MYTH: Scientists FACT:  Although some scientists dispute the precise number of
aren’t sure radon deaths due to radon, all major health organizations (like the
reallyisaproblem. Centers for Disease Control, the American Lung Association
and the American Medical Association) agree with estimates
that radon causes thousands of preventable lung cancer
deaths every year. This is especially true among smokers,
- since the risk to smokers is much greafer than to non-
smokers.
MYTH: Radon testing is FACT.  Radon testing is easy. You can testyour home yourselfor
difficuft, time hire a qualified radon test company. Either approach takes
consumingand onlyasmailamountoftimeandeffort.
expensive.

MYTH: Homes with FACT.  There are simple solutions to radon problems in homes.
radon problems Hundreds ofthousands of homeowners have already fixed
can'tbefixed. radon problems in their homes. Most homes can be fixed

for about the same cost as other common home repairs;
check with one or more qualified mitigators. Call your
state radon office (www.epa.gov/radon/whereyoulive.
htmi) for help in identifying qualified mitigation contractors.
MYTH: Radon only affects FACT:  House construction can affect radon levels. However, radon
certain kinds of homes. canbeaprobleminhomesofalltypes: old homes, new
homes, drafty homes, insulated homes, homes with
basements, homes without basements. Local geclogy,
construction materials, and how the home was builf are
among the factors that can affect radon jevels in homes.
MYTH: Radonisonlya FACT:  High radon levels have been found in every state. Radon
problem in certain problems do vary fromareato area, butthe oniyway to
partsofthe country. knowyourradonlevelisfotest.
MYTH: A neighbor’s FACT: It's not. Radon levels can vary greatly from home fo home.

festresultis agood
indication of whether your
home has a problem.

Theonlywayto knowifyourhomehas aradonproblemis
to testit.

g ey



RADON MYTHS AND FACTS continued

MYTH: Everyone
should test their
water for radon.

MYTH: i sdifficultto
sefl homes where radon
problems have been
discovered.

MYTH: 'velivedinmy
home forsolong, it
doesn’t make sense
fotake action now.

MYTH: Short-termtests
can’tbe usedfor
making a decision
aboutwhethertofix
yourhome.

FACT.

FACT:

FACT:

FACT:

Although radon gets into some homes through water, itis
important to first test the air in the home for radon. ifyour
water comes from a public water system that uses ground
water, call yourwater supplier. Ifhigh radon levelsare
found and the home has a private well, call the Safe Drinking
Water Hotline at (800) 426-4791 for information on testing
your water,

Where radon problems have been fixed, home sales have
not been bfocked or frustrated. The added protectionis
sometimes a good seliing point,

You will reduce your risk of lung cancer when you reduce
radon levels, even if you've lived with a radon problem for a
fong time.

A short-term test followed by a second short-term test* can
be used fo decide whether to fix your home. However, the
closerthe average of yourtwo short-termtestsisto4pGi/l,
the less certain you can be about whether your year-round
average is above orbelow that level. Keep inmindthatra-
don levels below 4 pCi/l. still pose some risk. Radon levels
canbereducedinmosthomesto2pCi/L orbelow.

*If the radon test is part of a real estate transaction, the result of two short-ferm
tests can be used in deciding whetherto mitigate. Formore information, see EPA s
“Home Buyer's and Seller's Guide fo Radon.”




FOR FURTHER INFORMATION

EPA Radon Website EPA Regional Offices
hitps.//www.epa.gov/radon hitps:/lwww.epa.goviradon/find-

EPA's radon page includes links to _ information-about-local-radon-zones-ano-
publications, hotlines, private proficiency state-contact-information. Checkthe
programs and more. above website for alisting of your EPA

regional office.
Frequent Questions:
hitps:/fiaq.zendesk.com/hc/en-
us/sections/202349927

“ Ordering Radon
Radon Hotlines Publications
1-800-SOS-RADON (767-7236)* Many EPA radon publications are
Purchase radon test kits by phone. available from hitps://www.epa.qov

_ /radon/ publications-about-radon
1-800-55RADON (557-2366)*

Getlive helpforyourradonquestions. Radon pubiications may be ordered
through the National Service Center
1-800-644-6999* for Environmental Publications
Radon Fix-It Hotline. For general (NSCEP) by calling 1-800-490-9198,
information on fi orreducing the radon by visiting the NSCEP website at
level in your home. httos./fiwww.epa.gov/nscep or by

email at nscep@Imsolas.com.

1-866-528-3187*

Linea Directa de Informacién sobre Radon
en Espafiol. Hay operadores disponibles
desde [as 9:00 AM hasta las 5:00 PM para
darle informacién sobre radén y como
ordenar un kit para hacer la prueba de
radon ensu hogar.

1-800-426-4791

Safe Drinking Water Hotline. For general
information on drinking water, radonin
water, testing and treatment, and
standards forradonin drinking water.
Operated under a contract with EPA.

*Operated by Kansas State University in partnership
with EPA.




Surgeon General Health Advisory

“Indoor radon is the second-leading cause of lung cancer in the United States and breathing it over prolonged periods
can present a significant health risk to families all over the country. 1t’s important to know that this threat is completely
preventable. Radon can be detected with a simple test and fixed through well-established venting techniques.”

January 2005

U.S. EPA Assessment of Risks
from Radon in Homes

In June 2003, the EPA revised its risk estimates for radon exposure in homes. EPPA estimates that about
21,000 annual lung cancer deaths are radon related.- EPA also concluded that the effects of radon and
cigarette smoking are synergistic, so that smokers are at higher risk from radon. EPA’s revised estimates
are based on the National Academy of Sciences 1998 BEIR VI (Biological Effects of lonizing Radiation)
Report which concluded that radon is the second leading cause of lung cancer after smoking.

SEPA

United States .
Environmental Protection
Agency

Indoor Environments Division (6600J)
EP 402/K-12/002 | May 2012 | www.epa.gov/radon
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FROG 4000 CHROMATOGRAPHS
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettle=4,
settle=2, fire=6 ' '

Dilution = 1.0

Jl Ott St crawl space
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Hi=100, coliect=60, clean=4, presettie=4,
settie=2, fire=6

Dilution = 1.0

B E King St Floor drain in basement
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettle=4,
settle=2, fire=6

Dilution =1.0

Il E King St Fioor drain in basement
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presetile=4,
settie=2, fire=6

Dilution = 1.0

@ E King St sewer pipe

‘Peak :Analyte Name Time ‘Concentratio x Dilution  Area . Height
i : : n i ;
1,300,500 — - - — e — = 205
2 T:ZTeHI2E7 Hranklin WHFRDE DagElbdn et 20 sa&zmtgg__m G_45taamnd =2
b z
Y s
140,800 — L 360
96,000 - -1zt
820,000 o )
BED. 000 — - an:
50000 i T ¥ y o
’ il 10E: 216 324 432 540




FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,

settle=2, fire=6
Dilution = 1.0
Il E Adams Floor Drain
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FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, coliect=60, clean=4, presettle=4,
settle=2, fire=6

Dilution = 1.0

B E Adams (under stairs)
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

Il E Adams back wall (south)
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FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Hi=100, collect=60, clean=4, presettle=4,
settie=2, fire=6

Dilution = 1.0

- Carraige craw space
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FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution =1.0 _

Il Young St Kitchen/Dining
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settie=2, fire=6

Dilution = 1.0

[ ¢ n basement old sump
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

Il Hurricane Rd unfinished basement floor drain

\Peak :Analyte Name Time ‘Concentratio 'x Dilution ~  Area ‘Height
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FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, coliect=60, clean=4, presettie=4,

settle=2, fire=6
Dilution = 1.0 :
B Olympia Kitchen ambient

‘Peak Analyte Name Time :Concentratio ‘x Dilution Area ‘Height
P : : ‘n : :
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FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6 :

Dilution = 1.0

Il Olympia yard crack near back third side of house

Time ‘Concentratio x Dilution  ‘Area ‘Height

éPeak ‘Analyte Name
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FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Hi=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

I Olympia yard crack near front corner of house

Peak Analyte Name "~ Time  Concentratic x Dilution  Area  Height
5 5 ‘n E :
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

I upper Shelbvilie Garage

_Peak  Analyte Name Time ‘Concentratio 'x Dilution  :Area ;Height '
: i 3‘ N
8604008 . . —— 269-
a FAZAZIN SR Fratiin VT ROE BelEthin Dats 0L TAMZ0RE 105, 2bbum
2 I60:000
166
s
L1o0:

300000
2375 AT
28032 R
) -
505660
; - i
& 08 76 2 o




FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, coliect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

@ Thornburg kitchen

‘Peak :Analyte Name i | - :Tirhe '_fConcéntratiollﬁfx Dilution ”g'Area " ‘Height o
: ; : n : : 1
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FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

Il Paris Drive Kitchen (no power outlet outside so indoor sample)

‘Peak Analyte Name Time .Congcentratio  x Dilution :Area “Height
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
seftle=2, fire=6

Dilution = 1.0

[l Hillview Dr basement sump pump Furnace room

‘Peak Analyte Name Time ‘Concentratio .x Dilution  Area ‘Height
: : f n : :
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=1 00, collect=60, ciean
settie=2, fire=6
Dilution = 1.0

Hl Home Ave

=4, presettie=4,

‘Peak Analyte Name ‘Time ‘Concentratio .x Dilution ~ Area 'Height
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ATTACHMENT 4

LABORATORY ANALYTICAL REPORTS AND CHAINS OF
CUSTODY FOR AIR CANISTERS AND PASSIVE SAMPLES



LSAI Labs, LLC

8444 Castlewood Drive, Suite 800
Indianapolis IN 46250

Cadjriii it t) T: (317)284 1033
Lab Solutions for AnalyticoiTesting & lssues F: (317)284 1129
www.Lsail.abs.com

Mundell
110 S. Downey Ave.
Indianapolis, IN 46219

June 29, 2018
- Client Name: M18027 / Franklin, IN

Dear Client,

We are pleased to provide the attached analytical report{s) for the samples received June 22, 2018, All testing was
performed as requested on the enclosed chain of custody. All methods cited were executed in full compliance with
local, state, and EPA regulations. All control data met QA/QC criteria as outlined in EPA methodology. Please
review the flag sections for any and all deviations from the Quality Control Data and Procedures.

LSAI Tabs utilized the following EPA methodologies to perform the volatile organics (VOCs) assay in zir. Sample
preparation and sample analysis were performed using GC/MS via TO-15A.

Pilease contact me with any questions, concerns, or comments regarding the attached analytical report.

Thank you for vour business. We are committed to providing Lab Sclutions and Services for yowr upcoming
Analytical Testing needs and Issues.

Sincerely,

Ken Kaufman

Laboratory Manager
LSAI Labs, LLC

UDOH Lab Code: IN018112018-7



LSAI Labs, LLC

8444 Castlewood Drive, Suite 800
Indianapolis IN 46250

T: (317)284 1033

Lab Solutions for AnalyticalTesting & Issues F:(317)284 1129
www.Lsailabs.com

FLAGS & DEFINITIONS

FLAGS & QUALIFIERS

B Analyte detected in the blank
C Resuit confirmed by reanalysis
E Concentration exceeds calibration range
1 Estimated value
7l. > Method Detection Limit (MDL) & < Limit of Quantitation {LOQ) or Reporting Limit (RL)
12. Estimated due to presence of interference
u Analyzed for but not detected
N Indicates presumptive evidence of a compound
P Post-analysis pH measurement indicates insufficient VOA sampie pr gservation.
R Recovery outside control limits
RI RPD value outside control Hmits
Rd Duplicate analysts outside control limits
DEFINITIONS
RL: Reporting Limit BMQL: Below Minimum Quantitation Level
DF: Dilution Factor LCS (D): Laboratory Control Sample Duplicate
LCS: Laboratory Control Sample 8: Surrogate
MS: Matrix Spike MSD: Matrix Spike Duplicate
DUP: Sample Duplicate RPD: Relative Percent Difference
ND: none detected MPN: Most Probable Number
ppuv: parts per million by volume ppbv: parts per billion by volume

TNI: The NELAC Institute

Note: A critical step involved in environmental analysis is the sample collection. It is required by the client that the
submitted sample is truly representative of the replicate(s) and/or bulk material.

This report shall not be reproduced except in full, without the written approval of the laboratory.



LSA[ La bS LLC 8444 Castlewood Drive, Ste 800
! : Indianapolis, IN 46250

QAQC SUMMARY T:(317) 284 1033, F:(317) 284 1129

www.|sailabs.com

Lab Solutions for AnalyticalTesting & Issues
Anal ysis Descrl tion

Control Limit

Analy_t CAS # Result [  Spike [] Lower
£ 56-59:-2 :/0/00542' 1 0100500 " 108%! + 60%:

trans—l 2- Dichloroethylene 156-60-5 0.00500  0.00500
1,1,1-Trichloroéthane 7145526, 0,00500:.. 1
'Tetrachioroethylene 127-18-4 0.00532  0.00500

i len 7904 00502 0.00500
mel Chloride 75-01-4 0.00543  (Q.00500
Qa/ac Control Limit

Surrogate % Recoveg,: Lower Ugge

CAS#  Result[}
- 156:59-2<:0.00025"

156-60-5 <0.00025 ' 790146 0.00025
i : ide 75:01 0.00025

Note: Results may include values below the reporting limit for calculation purpases only.
Duplicate precision described in TQ-15 is analyzed from the same can and may not be
representative of field duplicate analysis.

RPD = Relative Percent Difference

RPD - | {sample-duplicate}|
B {(sample+duplicate}/2)

e o".o'z'_ss';é
. | 9-016.0.00979 001007 78
Vlnyl Chlonde 0.00000  0.00000




LS Al La bS LLC 2444 Castiewood Drive, Sie 800
! Indianapoiis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F:(317) 284 1129

www.lsailabs.com

Lab Sojutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: S MundeEl o ProjectlD- M1B8027

i '-'5-5_.5Frankim Vi o e
Site Locatlon - Franklin, IN

:Customer Address . Site'Name:

Sample CD"ECtEd BV '-E_Zf.AndyDammeyer I SrELLY -;::._-.:

- Adams Basement N Sample Collection Date/Tlme _6/21/2018

(sl Sample i g _:;?Z..';:gzgg_afzgo ;;:;.'.;:_.i_ '._55;'-1'Sam_p_ie_:Rece_ipt Date/T_m_e '6/22/2018.....:...

Sample Analysis Description .
Anaiyt;cal Method __EPA TO 15 Analytical Batch: _ 22JUN2018

Analy&sbate/ﬂme 5/22/2018 1442

Sampie Matrix: Air Analyst: NPR

Analyte CAS # Resutts[uglm"S) RL (ug/m~"3}) Results {ppmv] RL (ppmv) DF  Flags
cis-12-Dichloroethylene '+ 156:592 .| <099l . 091 2000025 000025 o
trans-1,2- chhloroethyiene B __156 -60-5 _ <0991 0991 <000025 - 000025

1,11 Trickloroethane 71556 0 <1364 013640 < e
Tetrachloroethy_!gr_ne _________ 127-18-4 <16% 1.69% < 0. 00025 0.00025 o
Trichloroethylene . = 79—01-5<1343 1343 <000025 000025
Vinyi Chioride 75-01-4 <0.639 0.639 <0.00025 0.00025

aA/Qc
Surrogate

Page 1 of 23



‘p LSN! LSAI Labs, LLC 8444 Castlewood Drive, Ste 800

' 7_ ABQB@TQR!E f CERTIFICATE OF AN ALYSIS | ' T:{317) 284 1?3?52?(23';5};244325
Lab Solutions for AnalyticalTesting & Issues

www.Lsailabs.com

Sample Submission Description

Project ID: M18027

Sample Analysis Description
Analvt cal Method: _ EPATO-15 Analyt:cal Batch: 22JUN2018

Sample Matrix; Air Analyst: NPR

Results ( ug/m'\al RL (uglm’\3) Results [pnmv) RL (ppmv) _ DE F_Iag;
0. 00025 _

Vlnyl Chlorlde 75-01-4 <0.639 0.639 < 0.00025 0.00025

QA/ac
Surrpga_t_e_s % Recovery _ ‘ _Flags )

Page 2 of 23



8444 Castl d Drive, Ste 800
LSAl Labs, LLC astlewood Drive, Ste
Indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F1(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnaiyticalTesting & lssues

Sampie Submission Descripfion

Customer Name: Mundel] Project ID: M18027
Frankim IN

_______ 'Sample Col]ected By b .Andy Dammeyer

Sampie Fleld ID _ Sample Collection Date/Ttme 6/_21/2_018

LSA‘ Sample ID: L gaaE L EE:Sampie Receipt Date/’rme U 8)22/2018.

Customer Address:

Slte Locatlon

Sampie Analysis Description

Analyticel Method: EPATOAS  Analytical Batch: 22JUN2018
S e U nalysis Date/Time: - | 6/22/2018 0 17713
Sample Matrix: Air Analyst: NPR

Analyte . gas# Results{ug/m'%) RL {ug/m’\3) Results {ppmv) RL({ppmv} DF Flags

cis-1,2-Dichloroethylene " “156-58-2 <0991 ' 0991 i <pO0OZ5 000025 0l
trans-1,2-Dichloroethylene  156-605 <0991 0991  <0.00025  0.00025

1 1,1-Trichloroethane = 0 * .
Tetrachloroethylene 127184 <169 1.696 < 0.00025 0.00025
Trichloroethylene G U h7901% 0 0 <1343 00 13437 0 °<0.00025 - 0.00025
Vinyl Chloride 75-01-4 <0.639 0.639 < 0.00025 0.00025

71856 <1364 1364 - <0.00025 00025 i

aa/ac
Surrogate _
g: Bromoﬂuorobenz ne’

Page 3 of 23



LSAI La bS LLC 8444 Castlewood Drive, Ste 800
! Indianapotkis, IN 46250

" CERTIFICATE OF ANALYSIS T:{317) 284 1033, F:(317) 284 1129

www . Lsailabs.com

Lab Solutions for AnalyticalTesting & issues
Sample Submission Description
Customer Name: Mundell Project ID: M18027

Site Location:

S_ar_n_ple _Fie_ld 1D:
LSAl Sample D

Sample Analysis Description
Analytical Method: EPA TO-15 Analyticai Batch: 22JUN2018
b il . nnalysisDate/Timei: | 6/22/2018
Sample Matrix: Air Analyst: NPR

CAS # Results_l_u__g_/r_n’\S) RL_(ug_lmf\_S) Results (ppmv}

156593

RL (ppmv} DF Elags
0991, | 0991 00025, .+ 0.000; i
156-60-5

1:1.0:00025
0.00025

0.00025
).00075
0.00025

0.00025 |
< 0.00025

Page 4 of 23



LSA‘ La bS, LLC 8444 Castlewood Dr.ive, Ste 800
Indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T{317) 284 1033, F:(317) 284 1129

www, Lsailabs.com

Lab Solutions for AnalyticalTesting & lssues

Sampie Submission Description

Customer Name: Mundel! Project iD: R m18027
:': ' :110 S Downey Ave* L . :

- site Name: . 0 UFranklin VL

fCustomer Address S
' " Site Location: Franklin, IN

RN, 452‘19“ R 5:_;'f§Samp'ié'CoI!ected By ':":.ﬁ'.AndyDammeyer nin e
Sample Fieid o _ -Klng Amblent - Sample Collection Date/Tlme 6/21/2018 1023

LAl SamplelD: 0 i1g4goa Pl Sample Receipt Date/Time: . ¢

U sample Receipt Date/Time: - 6/22/2018 1. 842

Sample Analysis Description

Analytical Method: eATOaS Analytical Batch: 22uNa018
T T T e e e T e Y F 'jj'f_j.é.AnaIysm Dateleme GL6/22/2018 11557

Sample Matrix: Air Analyst: NPR

Analyte o CAS # Results{uglm'\?.j RL (ug/m"3) Resutts{ppmv) RL (ppmv) DF  Flags

cis-1,3-Dichloroethylene: 0 156:88-2 73212 7 0991 0.00081 000025 e
tranlechhioroetherne 156-60-5 <0891 0991 _<000025 ~ 0.00025

1;1,1-Trichloroethane . 1" 5:;57.51755':-6 1308500 7 1364 7 000240 000025

171731 1.696 0.02532 0.00025

Tetrachloroethyiene

....... T '3='f_._;:;-:;.*52_..5_1o=:;;_ .-;_;;1.343,;_”5;'“ 0.00979 000025
mel Chioride 75-01-4 <0.639 0.639 < 0.00025 0.00025

QA/QC
Surrogate_s_‘_»_ o N ‘ % Recover!
e e SR | 968%

Page 5 of 23



LSAI La bS LLC 8444 Castiewood Drive, Ste 800
! . indianapolis, IN 46250

CERTIFICATE OF AN ALYSIS T:(317) 284 1033, F:(317) 284 1129

www_|sailabs.com

Lab Solutions for AnaiyticalTesting & issues

Sample Submission Description

M18027

Mundeil N Project ID

Customer Name

Sample Analysis Description

Analytical Metl EPA TO-15 Analytical Batch:
Sample Matrix: Alr Analyst:
Analﬂ

§c1s 1 2 Du:hloroe yi;en

trans12-Dichloroethylene 156-605 <0981 0.991 <_o.qoozs 000025

< 0.00025
Vinyl Chlonde 75-01-4 <0.639 0.639 < {.00025 0.00025

QA/Qc
_Surrogate

4 Bromoﬂuorobenzen

Page 6 of 23



T LSA| La bs LLC 8444 Castiewood Drive, Ste 800
-§ P

CERTIFICATE OF ANALYSIS 317256 103,217 204 1229
Lab Solutions for AnalyticalTesting & Issues

www.Lsailabs.com

Sample Submission Description

Customer Name: _ _Mundeil S Project ID: _ M18027
G 1108, DowneyAve, o SR ":_'SlteName;'::ﬁfég-;:f';_éi{:'g;'fﬁ;é'_éz-_f-FrankhnVI_;-_:.:.: S

_ 'f]hdlanapolls L o : Site Location: Franklin, IN S

e IN,46219° - Sample Collected By: L ::fAndyDammeyer FET SR

Sample Field ID: 'Uppershelbywlle ~ Sample Coliection Date/’ﬁme 6/21/2018 12:17

{SAISampleID; 184296 SampleReceipt Date/Time: - 6/22/2018 g4z

Customer Address

Sample Analysis Description

Analytical Method:  EPATO-I5 . AnalyticalBatch: 220UN2018

N AT EEREEE Analysis Date/Time: . 6/22/2018 . 1943 o
Sample Matrix: Air Analyst: NPR

Analyte _ CAS # Results{ug/m'\3} RL(ug/mAS) Results{ppmv} RL {ppmv) DF Flags
cis-1,2-Dichloroethylene =02 156692 1 1<i0.991 0991 <000025 000025 i
trans-1,2- D|chioroethylene ~ 156-60-5 <0991 0991  <0.00025  0.00025

1,1,1-Trichioroethane = 17 il FImEE. S fg3ea 0 1364 0 <0.00025 0 0.00025
Gesn o 1696  0.00096 0.00025
<1343 0 11343 <D000Z5 - - 000025
<0.639 0.639 < 0.00025 0.00025

Tetrachloroethylene _

Tnchloroethyiene
Vinyl Chioride

Qa/ac
Surragate %Recoverg o _ F!ags__
4-Bromofluorobenzene '+ o T il GEIBgE T

Page 7 of 23



TLSAL LSAI Labs, LLC s e
: .. Agﬁgﬁ’i‘ggﬂ{ : CE RTI FICATE OF ANALYSIS T:(317) 284 1033, F:(317}’284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description

Project {D

Customer Name

M18027
rankli
Franklin, IN
6/21/2018 13:05

Site Locatipn:

Sample Field iD:

Sample Analysis Description _
Analytical Method: EPATO-15 Analytical Batch: 22)JUN2018
- alysi ' /222008

Sampie Matrix: Alr

Results (ppmv)
00025

Analyte

Tetrachloroethylene
Trichloroethyle
Vinyl Chloride

0.00025

002

0.00025

< (0.00025

Qa/ac
Surrogates

Page 8 of 23



LSAi La bS, LLC 8444 Castievfood Drive, Ste 800
indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(217) 284 1033, F:(317) 284 1129

www . Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description

Customer Name: ProjectID - M1s027

- Site D Name: e U Franklin VI B
:”Sn‘.e Locatlon ] 3 Frankiln IN

Customer Addresst

Samp}e Co!lection Date/ﬂme 6/21/2018

-/ sample Receipt Date/Time: §/22/2018 ¢ TgM2

Sample Field ID'
LSAL Sample 1D

Sample Analysis Description
Analytical Method: EPATO-15 _ Analytical Batch: _ 22JUN2018

S e Analysis Date/Time: . 6/22/2018 2L

Sample Matrix: Air Analyst: NPR

Analyte CAS#  Results (ug/m"3) RL (ug/m”3} Results {ppmv} RL (ppmv) DF Flags

cis-1,2-Dichioroethylene .- 156:59-2 <0991 0991 <0.00025 CIB0B0RE e
trans-1,2-Dichloroethylene 156-60-5 <0.991 - 0991 < 0.00025 0.00025

111-Trichloroethane 1 . '71856 0 50200 - . 1364 000092 0.00025 .
Tetrachioroethylene 127-18-4 000405 0.00025
Trichloroethylene /0 Rl 79016 L 0.00145.

Vinyl Chloride 75-01-4 <0.639 0.638 < 0.00025 0.00025

0.00025

QA/Qc

Page 9 0f 23



LS Al Labs L LC 8444 Castlewood Drive, Ste 800
! Indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(317} 284 1033, F:(317) 284 1129

www.Lsailabs.com

LSAI

[AABORATORIES

L.ab Solutions for AnalyticaiTesting & Issues

Sample Submission Description
Customer_Na__m_e; , _ Mundell

Project ID: M18027

Sample Analysis Description

Analytical Method: EPA TO-15 Analytlcal Batch
Sample Matrix: Air Analyst:
__n_a_l.VL CAS#  Results (Lm/m'\sl RL (ug/m"3) Results [ppmv} RL(ppmv

- <0.00025: _._1'00025';_;:
<0.00025 o.o_qp_zs

| Vinyl Chlorlde 75-01-4 < 0.639 0.639 < 0 00025 0.00025

QA/QcC
Surrogate -

~ Page 10 of 23



LSAI Labs LE_C ' 8444 Castlewood Drive, Ste 800
4 Indianapoiis, IN 46250

CERTIFICATE OF ANALYSIS Ti(317) 284 1033, F4{317) 284 1129

www.Lsailabs.com

ABORATORIES
Lab Solutions far AnalyticalTesting & Issues
Samgple Submission Description
Customer Name: ~ Mundell - _P!‘QJ_EC_I_l_D , M18027
S 'f1105 DowneyAve '_-.f@;';FrankIan] """ Dl
""" ' _ Site Location:  Franklin, IN

‘Customer Address o ‘Site Name:"

: -élndtanapoils : c e e
N, 46219 " sample Collected By: * Andy Dammeyer

Sample Field ID: _ - ott Crawl _ Sample Collection Date/Tlme 6/21/2018

LSAISampielD: 1843007 - i SampleReceiptDate/Time: - 6/22/2018 . 842

Sample Analysis Description
Analytical Method: EPA TO 15 Analytical Batch: 22JUN2018

L e R Analysis DatefTime: - 6/22/2018
Sample Matrix: Air Analyst: NPR

2304

Analyte _ CAS # esults{ug/m’\S) RL (ug/m'\sl Results (ppmv]  RL {ppm [

¢is-12-Dichloroethylene. 1 156592 1 <0991 0991 1 <0.00025 . 0:00025 i i

trans-1,2-Dichloroethylene 156-60-5 < 0.991 0.991 <0.00025 0.00025

111Tr|chlor0ethane e 71—55-6 : <1354 1364 < 0.00025. . .0:00025 G :

Tetrachloroethylene 127 18—4 <1696 1696 <0.00025 0.00025

<1343 1343 1 <0.00025 . 000025 . -

Flags

Trichloroethylene oo RS T S
Vinyl Chloride 75-01-4 <0.639 0.639 < 0.00025 0.00025

QA/qc
Surrogates B . %Recovery o Flags
4*BFOm0ﬂUDTDbEﬂzeneé::55._é':f-_.;_.' BRI T 960% S RN e M R IR N R P L M AL

Page 11 of 23



LSAI La bS LLC 8444 Castiewood Drive, Ste 800
! Indianapalis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues =

Sample Submissi_on Description
Customer Name:

Mundell Project ID: M18027

Sample Analysis Description
Analytical Method:

-Analysis:Date/Time
Analyst:

trans-1,2-Dichloroethylene
1,1
Tetrachloroet_h_ylene

hloroethane

0.00025
-0.00025:
< 0.00025 0.00025

b oethylerie:

Vinyl Chloride

QA/Qc
Surroga_t_es_

Page 12 of 23



LSA! La bS LLC 8444 Castiewood Drive, Ste 800
! Indianapolis, IN 46250

f&}%ﬁ'{;gﬁymgg CERTIFICATE OF ANALYSIS Ti(317) 284 1033, Fi(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & lIssues

Sample Submission Description

Customer Name: ' Mundeil Project ID: M18027
L0, Dow;ﬁeyﬁ\\.re::'::EE S - f L = iFranidil

: "_'-?Elndlanahbh's Site Location: Franklin, IN

: T CTNA6219° T sampleCallected By: 3333§-AndyDammeyer N

Sample Fleld iD o - Hurricane Sample Coliection Date/Tme 6/21/2018 15 32

LSAlSampledD: . '18.4307 bl S sample Receipt DatefTime:  6/22/2018 . igd2

. Site Name

Customer Address; + |

Sample Analysis Description
Analytical Method: EPATO-15 - Analytical Batch: _ 22JUN2018

S _ Sl R Analysis DatefTime: . 6/22/2018 . SARAT e e
Sample Matrix: Air Analyst: NPR

5 <0991 0991 1 <0.00025 000025
trans- 1 o D'Ch'orOEthV'e”e 156605 . 50991 088l <000025 000025

<1364 01364 . <000025 000025
.c1e% 169  <0.00025 000025
<1343 0013430 0715000025 0.00025

< 0.639 0.639 < 0.00025 0.00025

naly_g - casy Results {ug/m"3) RL({ug/m"3) Results (ppmv} RL(ppmv DE Flags

e B Trlchloroethane
Tetrachloroethvlene

Trichloroethylene 1"
Vinyl Chloride

QA/QC
Surrogate o %Recovery _ o _ Flags
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LSAI La bS LLC 8444 Castiewood Drive, Ste 800
! Indiznapolis, IN 46250

CERTI FICATE OF ANALYS'S T:(317} 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: Mundell Project ID: M18027

- Hillview Living Room

_Sample Field ID:

Sample Analysis Description
Analytical Method: EPATO-15

Anafyti_cal Batch' ] 22JUN2018

Analyst NPR

Sample Matrix:

CAS # Results (ug/m'\3) RL(ug/m'\3} Results{npmv) RL(pov)_ _ DF Flags
trans 1 2 Drchloroethylene 156-6_0-5_ <0.9%1 0.991 < 0.00025 0.00025
1,1,1Trichlorgethane Fissipiin oy 4l 12000025 o
Tetrachloroethylene < 0.00025

000025‘___

V;nyl Chioride 75-01-4 <0.639 0.639 <0.00025 0.00025

QA/ac
Surrogate

Page 14 of 23



LSA' Labs LLC 8444 Castlewood Drive, Ste 800
! Indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F:(317) 284 1129

www.LsailLabs.com

AABORATORIES
Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: Mundell ~ Project 12: M18027

mes U EranklinVl

Customer Address:
o L Eg'Slte Location: ~ Franklin,IN
! Sample Coﬂected By ol Andy. Dammeyer .

Sample Fle!d ID - - H:H\new Basement_ _ Sample Collection Date/‘Tlme 6/21/2018

fLSAi SamplelD: 0 Liigazpal Sl sample. Receipt Date/Time:: 6/22/2018

Sample Analysis Description
A“a“:’t‘ca' MEthOd .. EPATOAS Analytical Batch: ~  22JUN2018

. S _ e 55 Analysis Date/Time: 6/23/2018 :';':55'1':34';;.
Sample Matrix: Air Analyst: NPR

Analyte ~ CAS#  Results {ug/m"3) L(uggmf\s) Resultslppmv) RL (ppmv) DF Flags

cis-1,2- chhtoroethyiene e 156592 <0991 10991 < D.00025 C0.00025

trans-1,2-Dichloroethylene 156605 <0.991 0.991 <0.00025  0.00025

1,14 richloroethane i 71556- <1364 1364 <0.00025 0.00025
Tetrachloroethylene 127184 <1896 1696 <0.00025 0.00025 S
Trichloroethylene 00 1799016 | <1330 1343 <000025 . Q000250 oot

Vinyl Chloride 75-01-4 < 0.00025 0.00025

QA/ac
Surrogate S B % Recoverg
4 Bromoﬂuorobenzene Shins

Page 15 of 23



LSAI La bS LLC . ' 8444 Castiewood Drive, Ste 800
! Indianapolis, IN 46250

CERTIFICATE OF AN ALYSIS T:(317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues -

Sample Submission Description

Customer Name Mundefl Project ID:

M18027

Sample Field ID:

Sample Analysis Description

Analytical Method: EPA TO-15

221UN2018
| L Te/Tim . 6/23/2018
Sample Matrix: Air Analyst: NPR

Results (ug[ mA3} RL ( j/m-'\?.) Results (Dnmv)

Rlippmy)
0.00025
0.00025

Vlnyi Chloride 75-01-4 <0.639 0.639 < 0.00025 0.00025

QA/QC
Surrogates % Re_g_oveg : _Flags )

Page 16 of 23



LSAE La bS LLC 2444 Castiewood Drive, Ste 800
! indianapolis, IN 46250

3 EEE}E&TQ R-iﬁ‘;; CERTIFICATE OF ANALYSIS T:{317) 284 1033, F:(317) 284 1129

www.lsail.abs.com

Lab Solutions for AnalyticalTesting & lssues

Sample Submission Description _

Customer Name: MundeEl _ ~ Project iD: __M;SOZ?
""" ' ';_Slte Location: Franklln IN

E_C?t:zstqmér_Add_:ré_ss::'- E

. EESampIe Collected By: - " Andy Dammeyer -

Sample Field ID: _ a L ‘Sample Collection Date/Tlme 6/21/2018 17:5_8

LSAlSample ID: 1 D0 184306 i1 sampleReceipt Date/Time:  6/22/2018 - = 842

Sample Analysis Description
Analytlcai Method EPA TO-15 Analytmal Batch 221UN2018
EEE A R TSI EER R P RO FE i5/23/2{}13 S Be T

Sample Matrix: Air Analyst. NPR

Analyte _ _ CAS # Results {(ug/m"3) RL{ug/m"3) Resuits(ppmv) RL{ppmv) ~ DF Hags
ClSlZDtChIOI’OEthVIEHE JEREE :';1_5:6-59-:2'5::-- : _-<0991_::':: '''' 0991 :._f____<000025 ._.55900025._ R L T B

trans-1,2-Dichloroethylene 156-60-5 <0.991 0991 <0.00025  0.00025
: 1364 <0,00025

1,1,1-Trichloroethane =1
Tetrachloroethylene o

CUE368T
<1696 169 -

<1343 70 1343 ___:.<.o.00025'{; :j__j'- 5
<0.639 0.639 < 0.00025 0.00025

Trichloroethylene: -
Vinyl Chioride

QA/QC
Surrogates . XRecovery
4Bromoﬂuombenzenei,- S S %

Page 17 of 23



LSAI La bS LLC 8444 Castiewood Drive, Ste 800
! Indianapoiis, IN 46250

CERTIFICATE OF ANALYSIS ) T:(317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: Mundefl Project 1D: M18027

Sample Analysis Description
Analytical Method:

EPA TO-15

Sample Matrix: Air Analyst: NPR

RL (npmv)

esutts [ug[ m~3} L iug[m’\BI esults Igpmv)

_‘o 00025

_ _0_-00278___
Vlnyl Chloride 75-01-4 < 0.639 0.639 < 0.00025 0.00025

Qa/ac
Surrogate % Recoverg
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LSAl La bS LLC ' 8444 Casttewood Drive, Ste 800
’ Indianapalis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Seclutions for AnalyticalTesting & lssues

Sample Submission Description

Customer Name:  ~ Mundell  ProjectiD: M18027
i : 3_;-i5ré'riklinVl .._::;

_Slte Locatmn Franklm II\E

SteName:

Customer Address:

Sample Field ID: - Paris Crawl Sample Collectlon Date/”ﬁme 6/21/201_8 B _1_5_3_:_4; -

LSAtSampleID: 00184308 " sample Receipt Date/Time:  6/22/2018 842 i ivil

Sampie Analysis Description

Analytical Method: EPA TO-15 _ ~ Analyticat Batch:  22JUN2018 _
U analysisDate/Time: . 62372018 A4S
Sample Matrix: Alr Analyst: NPR

Analyte CAS#  Results (ug/m"3) RL(ug/m"3} Results [ppmv) _RL mv} DF Hags

c1512D;chIoroethylérié """ L qBREE DL 0991 - 0881 T L =<0:00025 E000ZS

trans-1,2-Dichloroethylene ~  156-60-5 <0.991 0.991 <0.00025 000025
11,0 Trichloroethane 7715546 <1364- 1364 <000025 0000250

Tetrachloroethylene 127-18-4 18.380 1.696 - 0.00271 0.00025

<1343 1343 <000025 - 0000250
<0.639 0.639 <0.00025  0.00025

'Trlchioroethylene_ I
Vinyl Chioride

QA/QC
Surrogates B - % Recovem B Flags

4- Brcﬁiéfluorobenzene::: i P 967%

Page 19 of 23



. L y T 7 LSAI Labs, LLC 8444 Castlewood Drive, Ste 800
: ;o ' Indianapolis, IN 45250
; RB&;S&Q;EI CERTIFICATE OF ANALYSIS T317) 284 1033;1?53)5383&1;23

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: Mundell Project ID: M18027

_ Franklln IN

Sampie Field ID
‘LSAi Samp]e ID

6/21/2018

Sarﬁgle Analysis Description
Analytical Method:

_22JUN2018

Sample Matrix: Analyst

. Resufts(ug/m"S) RL{ug[ m~3} Results(ppmv) RL (ppmv} DE Flags

cis-1,2-Dichloroethylene | 156:59:2 | 1
trans- 1,2- chhloroethyiene 156-60-5

Vlnyl Chlorlde 75-01-4 < 0.639 0.639 < O 00025 0.00025

QA/ac
§urrogate

Page 20 of 23



LSAI LabS LLC 8444 Castlewood Drive, Ste 800
4 Indiznapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F1(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & lssues

Sample Submission Description _

Customer Name: M““de" coeen o FrOjECEID: . M18027
vriey-Ave, T L Site Name; .Franklanl
Site Location: . Franklin, IN

Customer Address

S S TR Bh "ﬁf::{'SampleCoilectedBy ::355-‘AndyDam_meyar_._ R
Sample Field ID: _ - Home Kltchen _ . Sample Collection Da‘_ce/‘_nme_._ 6/21/2018 19:15 _
LSATSampledD: 70 80184310 0o i Sample Receipt Date/Time: . 6/22/2018 . 84D i

Sample Analysis Description
Analytical Method: EPA TO 15 Analytical Batch: 221UN2018

: Lo b i Analysis Date/Time: L 6/23/2018 6B
Sample Matrix: Air Analyst: NPR

- <D00025 1000025 -

<0. 00025 0.00025

1:0.00137; :  0.00025.
0.01867 0.00025

Analyte CAS # Results (u_g/m"S) RL(ug/m"S) Results (DDmVI RL (ppmy} DE Flags
cis-1,2:Dichloroethylene |- 18659:2

trans 1,2 chhloroethylene 156-60-5

Ceeorsroosozs o i

Tr;chloroethylene i 9016
Vinyl Chioride 75-01-4

< 0.00025 0.00025

QA/QC
Surrogate % Recoverg
4 Bromoﬂuorobenzene i
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) 8444 Casth d Drive, Ste 800
LSAIl Labs, LLC stewood Drive, Ste
indianapolis, IN 46250

CERTIFICATE OF ANALYSIS ' T:(317) 284 1033, F:{317) 284 1129

www.Lsailabs.com

.Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: Mundel! Project ID: M18027

Sample Analysis Description
_Analy‘tical Met_hod- EPA TO-15 Anaiytn:al Batch — 22JUN2018

Sample Matrix: Analyst NPR
Results {ppmv}
R 0. 00025§ f

< o002

RL{ mev}

Analyte  CAss Results (ug/m’\3) RL[ug/m’\Sl

cis-1

< 0 00025
Vinyl Chioride 75-01-4 <0.639 0.639 < 0.00025 0.00025

QAa/ac
Surrogates

Page 22 of 23
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LS AI La bS, LLC 8444 Castle\n.rood Drive, Ste 800 |
Indianapolis, IN 46250

CERTIFICATE OF AN ALYSIS T:(317) 284 1033, F:{317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues ‘

Sample Submission Description

Customer Na M18027

Mundell Project iD:

Franklln N

- 19:45

Sample Analysis Description
Analytical Method:

EPA TO-15

Sample Matrix: Air Analyst NPR

Analyte - _ CASH Results ( ug/m”3} RL luglm"s) Results (npmv)' RL{ppmv) ~ DF Flags
cis-1,2-Dichlorosthylene = 1 1565 : . 5 -1 0.0002

trans-1,2- chhloroethylene 7 0. 00025

'1 1 1= Tnchloroethane

VInyJ Chloride <0. 00025 0.00025

aa/ac
Surrogates % Recovery | ._ ... Hags
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LSAI Labs, LLC
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| Ay Toxics

7/10/2018

Ms. Rachel Walker
Mundell & Associates
110 South Downey Ave.

indianapolis IN 46219

Project Name: Franklin VI
Project # M18027
Workorder #. 1806498

Dear Ms. Rachel Walker

The following report includes the data for the above referenced project for sample(s)
received on 6/26/2018 at Air Toxics Lid.

The data and associated QC analyzed by Passive S.E. RAD130/SKC are compliant
with the project requirements or laboratory criteria with the exception of the deviations
noted in the attached case narrative.

Thank you for choosing Eurofing Air Toxics inc. for your air analysis needs, Eurofing Air
Toxics Inc. is committed to providing accurate data of the highest quality. Please feel free

to contact the Project Manager; Ausha Scott at 916-985-1000 if you have any questions
regarding the data in this report.

Regards,

Ausha Scott

Project Manager

R e TP P
P EEETRIE LS

Euroting Al Togies, he. 1585 Bius Ravine Seso, Sudw B T ¢ BIs-GRBI0D0.
Fpleda, 08 BRI i EOHE 02T
WAL A LU
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<= eurofins |
| Alr Toxies

WORK ORDER #: 1806498
Work Order Summary

CLIENT: Ms. Rachel Walker BILL TO: Ms. Rachel Walker
Mundell & Associates Mundell & Associates
110 South Downey Ave. 110 South Downey Ave.
Indianapolis, IN 46219 Indianapolis, IN 46219

PHONE: 317-630-9060 P.O. #

FAX: PROJECT# M18027 Franklin VI

DATE RECEIVED: 06/26/2018 CONTACT:  Ausha Scott

DATE COMPLETED: 07/10/2018

FRACTION # NAME TEST

01A Olympia Passive S.E. RADI130/SKC

02ZA Upper Shelbyville Passive S.E. RAD130/SKC

03A Carriage Passive S.E. RAD130/SKC

04A Hurricane Passive S.E. RAD130/SKC

05A Thomburg Passive S.E. RAD130/SKC

06A E. N. Passive S.E. RAD130/SKC

07A Lab Blank Passive S.E. RAD130/SKC

08A - LCS Passive S.E. RAD130/SKC

08AA LCSD Passive S.E. RADI130/SKC

paTE: 0710118

CERTIFIED BY:

Technical Director

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.
180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-3955 . FAX (916} 985-1020

Page 2 0f 14



<+ eurofins
- Al Toxizs

LABORATORY NARRATIVE
RAD130 Passive SE by Mod EPA TO-17
Mundell & Associates
Workorder# 1806498

Six Radiello 130 (Solvent) samples were received on June 26, 2018. The laboratory analyzed the
charcoal sorbent bed of the passive sampler following modified method EPA TO-17. The VOCs were
chemically extracted using carbon disulfide and an aliquot of the extract was injected into a GC/MS for
identification and quantification of volatile organic compounds (VOCs).

The mass of each target compound adsorbed by the sampler was converted to units of concentration
using the sample deployment time and the sampling rate for each VOC. If sampling rates were
calculated by the lab or the manufacturer, the concentration result has been flagged as an estimated
value. Results are not corrected for desorption efficiency.

The reference method used for this procedure is EPA TO-17, which describes the collection of VOCs
in ambient air using sorbents and analysis by GC/MS. Because TO-17 describes active sample
collection using a pump and thermal desorption as the preparation step, several modifications are
required. Modifications to TO-17 are listed in the table below:

Requirement T0-17 ATL Modifications

Sample Collection Purmp pulls measured
air volume through

sorbent tube

VOCs in air adsorbed onto sorbent bed passively through
diffusion

Sample Preparation Thermal extraction

Solvent extraction

standard introduced on
the tube or focusing
trap during analysis

Sorbent tube conditioning Condition newly Charcoal-based sorbent is a single use media and
packed tubes prior to conditioning is conducted by vendor.
use

Instrumentation Thermal desorption Liquid injection infreduction systern
introduction system

Internal Standard (Gas-phase internal Liquid-phase internal standard introduced on the tube at

the time of extraction

Media and sample storage <4 deg C, 30 days

Media shelf life is determined by vendor; sample
hold-time s 6 months for the RAD130 and WMS.
Sample preservation requirements are storage in a cool,
solvent-free refrigerator and optional use of ice during

shipping.

Internal Standard Recovery +/-40% of daily CCV

arca

-50% to +100% of daily CCV area

Receiving Notes

There were no receiving discrepancies.

Analytical Notes

The uptake rates were corrected based on average field temperatures if provided. In the absence of
field temperatures, the uptake rates determined at 25 deg C were used.

Page 3 of 14




i eurofins |
1 Al Toxios ,
%
If validated uptake rates were not available, rates were estimated using the chemical's diffusion
coefficient in air and the geometric constant of the sampler. Chemicals that are poorly retained by the

sorbent over the sampling duration may exhibit a low bias. All concentrations calculated using
estimated rates are qualified with a "C" flag.

To calculate ug/m3 concentrations in the Lab Blank, a sampling duration of 1440 minutes was applied.

The assumed temperature used for the uptake rate is listed on the data page. If the field temperatures
were provided, the rate was adjusted in the same manner as the field samples.

Definition of Data Qualifyine Flags

Ten qualifiers may have been used on the data analysis sheets and indicate as follows:

B - Compound present in laboratory blank greater than reporting limit (background subtraction not
performed).

J - Estimated value.

E - Exceeds mstrument calibration range.

S - Saturated peak.

Q - Exceeds quality control limits.

U - Compound analyzed for but not detected above the reporting limit.

UJ- Non-detected compound associated with low bias in the CCV

N - The identification is based on presumptive evidence.

C - Estimated concentration due to calculated sampling rate

CN - See case narrative explanation.

File extensions may have been used on the data analysis sheets and indicates
as follows:

a-File was requantified

b-File was quantified by a second column and detector

rl-File was requantified for the purpose of reissue

Page 4 of 14
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Summary of Detected Compounds

VOCS BY PASSIVE SAMPLER - GC/MS

Client Sample TD: - Olympia

Lab ID#: 1806498-014A
No Detections Were Found.

Client Sampie ID: - Upper Shelbyvilie
Lab ID#: 1806498-02A

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) {ug/m3) {ug) {ug/m3})
Tetrachloroethene 0.10 1.2 012 1.4
Client Sample ID: - Carriage
Lab ID#: 1866498-63A

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) {ug/m3) {ug) {ug/m3)
Tetrachloroethene 0.10 0.12 1.4

Client Sample 1D: - Haurricane

Lab ID#: 1806498-04A
No Detections Were Found.

Client Sample ]]):- Thernburg

* Lab ID#: 1806498-05A

No Detections Were Found.

Client Sample ID:- E- N.
Lab ID#: 1806498-00A
No Detections Were Found.

Page 5of 14

1.2



& eurofins

Bk Toxics

Client Sample ID: - Olympia
Lab ID#: 1806498-01A
VOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062736sim ~ Date of Collection: 6/21/18 10:58:00 AM
Dil. Factor: 1.00 Date of Analysis: 6/27/18 11:21 PM
Date of Extraction: 6/27/18
Rpt. Limit Rpt. Limit Amount Amount

Compound {ug) . {ug/m3) (ug) (ug/m3)

1,1,1-Trichioroethane 0.10 1.1 Not Detected Not Detected

Trichloroethene 0.10 1.0 Not Detected Not Detected

Tetrachloroethene 0.10 1.2 Not Detected Not Detected

cis-1,2-Dichioroethene 0.10 1.1 Not Detected C Not Detected C
“trans-1,2-Dichloroethene 06.20 2.3 Not Detected C Naot Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F , duration time = 1433 minutes.

Container Type: Radielio 130 (Solvent)

: Method
Surrogates %Recovery Limits
Toluene-d8 97 70-130
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Client Sampie ID: [ Upper Shelbyville
Lab ID#: 1806498-02A
VOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062737sim Date of Collection: 6/21/18 12:25:00 PM
Dil. Factor: 1.0¢ Date of Analysis: 6/27/M18 11:.46 PM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound (ug) {ug/m3) (ug) {ug/m3)
1,1,1-Trichloroethane 0.10 1.1 Not Detected Not Detected
Trichloroethene 0.10 10 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 012 1.4
cis-1,2-Dichloroethene 0.10 1.1 Not Detecied C Not Detected C
frans-1,2-Dichloroethene 0.20 2.3 Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F |, duration time = 1440 minutes.
Container Type: Radiello 130 (Solvent)

Method
Surrogates %Recovery Limits
Toluene-d8 100 70-130
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| Air Toxics

Client Sample ID:; - Carriage
Lab ID#: 1806498-03A
YOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062738sim Date of Collection: 6/21/18 1:45:00 PM
Dil. Factor: 1.00 Date of Analysis: 6/28/18 12:11 AM
Datie of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound (ug) {ug/m3}) {ug) {ug/m3)
1,1,1-Trichloroethane 0.10 1.1 Not Detecied Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 6.10 1.2 0.12 1.4
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 2.3 Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F | duration time = 1440 minutes,
Container Type: Radielio 130 (Solvent)

Method
Surrogates % Recovery "~ Limits
Toluene-d8 100 70-130
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Air Towics

Client Sample 1D: ' Harricane
Lab ID#: 1806498-04A
VOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062738sim Date of Collection: 6/21/18 3:58:00 PM
Dil. Factor: 1.00 Date of Analysis: 6/28/18 12:37 AM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound (ug} {ug/m3) {ug) {ug/m3)
1,1,1-Trichloroethane 0.10 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detecied
Tetrachloroethene 0.10 1.2 Not Detected Not Detecied
cis-1,2-Dichloroethene 0.10 11 Not Detected C Not Detected C
trans-1,2-Dichloroathene 0.20 2.3 Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F , duration time = 1440 minutes.
Container Type: Radiello 130 (Soivent)

Method
Surrogates %Recovery Limits
Toluene-d8 106 70-130
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I Air Toxies

Client Sample l]):- Thornburg
Lab ID#: 1806498-05A
YOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062740sim Date of Collection: 6/21/18 5:15:00 PM
Dil. Factor: 1.00 Date of Analysis: 6/28/18 01:02 AM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) (ug/m3) {ug) {ug/m3),
1,1,1-Trichioroethane 0.10 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene .10 1.2 Not Detected Not Detected
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 2.3 Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F |, duration time = 1440 minutes.
Container Type: Radiello 130 (Solvent)

Method
Surrogates %Recovery Limits
Toluene-d3 100 70-130
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L Air Tozles

Client Sample [D: - E- N.
F.ab ID#: 1806498-06A

VOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062741sim Date of Collection: 6/21/18 6:10:00 PM
Dil. Factor: 1.00 Date of Analysis: 6/28/18 01:27 AM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) (ug/m3) {ug) {ug/im3)
1,1,1-Trichloroethane 0.10 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 Not Detected Not Detected
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 2.3 _ Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F , duration time = 1440 minutes.
Container Type: Radiello 130 (Solvent)

Method
Surrogates %Recovery Limits
Toluene-d8 100 70-130
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Air Toxics

Client Sample IT): Lab Blank
Lab ID#: 1806498-07A
VOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062723sim Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 6/27/18 05:48 PM
Date of Extraction: 6/27M18

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) {ug/m3) (ug) (ug/m3)
1,1,1-Trichloroethane .10 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 Not Detected Not Detected
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 23 Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F , duration time = 1440 minutes.
Container Type: Radiello 130 (Sotvent)

Method
Surrogates %Recovery Limits
Toluene-d8 106 70-130
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| Air Toxies

Client Sample [D: LCS

Lab ID#: 1806498-084
VOCS BY PASSIVE SAMPLER - GC/MS

File Name: ¢062721sim Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 6/27/18 04:56 PM
Date of Extraction: 6/27/18

' Method
Compound %Recovery Limits
1,1,1-Trichloroethane 101 70-130
Trichioroethene ' 111 70-130
Tetrachloroethene 109 70-130
cis-1,2-Dichloroethene 101 70-130
trans-1,2-Dichloroethene 97 70-130
Container Type: NA - Not Applicable

Method

Surrogates %Recovery Limits
Toluene-d8 100 70-130
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| Air Toxics

Client Sample ID: LCSD
Lab ID#: 1806498-08AA

VOCS BY PASSIVE SAMPLER - GC/MS

File Name: ¢062722sim ’ _ . Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 6/27/18 05:22 PM
- Date of Extraction: 6/27/18

Method
Compound %Recovery Limits
1,1,1-Trichloroethane 102 . 70-130
Trichloroethene 109 70-130
Tetrachioroethene 109 70-130
cis-1,2-Dichlorocethene 102 70-130
frans-1,2-Dichloroethene 107 70-130
Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 99 70-130
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CAS #79-01-6

This fact sheet answers the most frequently asked health questions (FAQs) about trichioroethylene. For more information,
call the CDC Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous
substances and their health effects. It's important you understand this information because this substance may harm you.
The effects of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personai traits

and habits, and whether other chemicals are present.

What is %fgﬁ%&%mm%z‘@ lene

Trichloroethylene is a coloriess, vulatﬂe liquid, Liquid
trichloroethylene evaporates quickly into the air. Itis
nonflammable and has a sweet odor.

The two major uses of trichloroethylene are as a solvent
to remove grease from metal parts and as a chemical

that is used 10 make other chemicals, especially the
refrigerant, HFC-134a. Trichloroethylene was once used as
aty anesthetic for surgery.

What happens to trichlorcethylens when
1 arsters the environment?

« Trichloroethylene can be released to air, water, and
soil at places where it is produced or used.

amrx wmﬂ

+ Trichloroethylene is broken down quickly in air

= Trichloroethylene breaks down very slowly in soil and
water and is removed mostly through evaporation
to air.

+ It is expected to remain in groundwater for long time
since it is not able to evaporate.

» Trichloroethylene does not builld up significantly in
plants or animals.
How might | be exposad to
trichlorosthyions?
s Breathing trichloroethylene in contaminated air.
« Drinking contaminated water,

« Workers at facilities using this substance for
metal degreasing are exposed to higher levels of
trichlorosthylene.

« 1f you live near such a facility or near a hazardous
waste site containing trichioroethylene, you may aiso
have higher exposure to this substance.

CH256651A

Expo&u re to moderate amounts of trichloroethylene may
cause headaches, dizziness, and sleepiness; large amounts
may cause coma and even death. Eating or breathing
high levels of trichloroethylene may damage some of the
nerves in the face. Exposure 1o high levels can also result
in changes in the rhythm of the heartbeat, liver damage,
and evidence of kidney damage. Skin contact with
concentrated solutions of trichloroethylene can cause skin
rashes,

There is some avidence exposure 1o trichloroethylene
in the work place may cause scleroderma {a systemic
autoimmune disease) in some people. Some men
occupationally-exposed to trichloroethylene and other
chemicals showed decreases in sex drive, sperm quality,
and reproductive hormone levels,

Howe likely is
CRUSE Cancer

ichiorosthylens to

$r
1
24
i

There is strong evidence that trichloroethylene can
cause kidney cancer in people and some evidence for
trichloroethylene-induced liver cancer and malignant
lymphoma. Lifetime exposure to trichloroethylene
resulted in increased liver cancer in mice and increased
kidney cancer and testicutar cancer in rats.

The National Toxicology Program (NTP) has determined
that trichloroethylene i a "known human carcinogen”™
The EPA and the International Agency for Research on
Cancer (IARC) have determined that trichloroethylene is
“carcinogenic to humans.”




How can trichloroathylene
affect children?

itis not known whether children are more susceptible
than adults to the effects of trichloroethylene.

Some human studies indicate that trichloroethytene

may cause developmental effects such as spontaneous
abortion, congenital heart defects, central nervous system
defects, and small birth weight. However, these people
were exposed to other chemicals as well.

In some animal studies, exposure to trichloroethylene
during development caused decreases in body weight,
increases in heart defects, changes to the developing
nervous system, and effects on the immune system.

How can families reduce tha risk of
exposure to trichloroethylene?

¢ Avoid drinking water from sources that are known
to be contaminated with trichloroethylene. Use
bottled water if you have concerns about the
presence of chemicals in your tap water. You may
also contact local drinking water authorities and
follow their advice.

« Discourage your children from putting objects in
their mouths. Make sure that they wash their hands
frequently and before eating.

« Prevent children from playing in dirt or eating dirt if
you live near a waste site that has trichloroethylene.

« Trichloroethylene is used in many industrial products.

Follow instructions on product labels to minimize
exposure to trichloroethylene.

November 2016

CAS #79-01-6

Is there a medical test to show whether
I've been exposed to trichlorosthylene?

Trichloroethylene and its breakdown products
{metabolites) can be measured in biood and urine.
However, the detection of trichloroethylene or its
metabolites cannot predict the kind of health effects
that might develop from that exposure. Because
trichloroethylene and its metabolites leave the body
fairly rapidly, the tests need to be conducted within days
after exposure.

Has the federal government made
recommendations to protect human
health?

The EPA set a maximum contaminant goal {(MCL) of 0.005
milligrams per liter {mg/L; 5 ppb} as a national primary
drinking standard for trichloroethylene.

The Occupational Safety and Health Administration
(OSHA) set a permissible exposure limit (PEL) of 100 ppm
for trichloroethylene in air averaged over an 8-hour
work day, an acceptable ceiling concentration of 200
ppm provided the 8 hour PEL is not exceeded, and an
acceptable maximum peak of 300 ppm for a maximum
duration of 5 minutes in any 2 hours.

The National Institute for Occupational Safety and Health
(NIOSH) considers trichloroethylene to be a potential
occupational carcinogen and established a recommended
exposure limit (REL) of 2 ppm (as a 60-minute ceiling)
during its use as an anesthetic agent and 25 ppm (as a
10-hour TWA) during all other exposures.

Refsrences

This ToxFAQs™ information is taken from the 2014
Toxicological Profite for Trichloroethylene {Draft for
Public Comment) produced by the Agency for Toxic
Substances and Disease Registry, Public Health Service,
U.5. Department of Health and Human Services.
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CAS #127-18-4

This fact sheet answers the most frequently asked health questions (FAQs) about tetrachloroethylene. For more information,
call the COC Information Center at 1-800-232-4636. This fact sheet is one in a seres of summarles abowt hazardous
substances and their health effects. It's important you understand this information because this substance may harm you.
The effects of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits

and habits, and whether other chemicals are present,

What is tetrachioroethylene?

Tetrachloroethylene is a nonflammabie colorless

tiguid. Other names for tetrachloroethylene include
perchioroethyliene, PCE, perc, tetrachloroethene, and
perchior. Most people can smell tetrachloroethylene
when it is present in the air at a level of 1 partin 1 million
parts of air (1 ppm) or more.

Tetrachloroethylene is used as a dry ¢leaning agent and
metal degreasing solvent. Itis also used as a starting
material (building block) for making other chemicals and
is used in some consumer products,

What happens to tetrachloroethylene
when it enters the environment?

« Tetrachloroethylene can be released into air, water,
and soil at places where it is produced or used,

« Tetrachloroethylene breaks down very slowly in the
air and so it can be transported long distances in
the air. Half of the amount in the air will degrade in
approximately 100 days.

= Tetrachloroethylene evaporates quickly from water
into air. It is generally slow to break down in water.

+ Tetrachloroethylene may evaporate quickly from
shallow soils or may filter through the soil and into
the groundwater below. it is generally slow to break
down in soil.

How might | be exposed to
tetrachloroethylene?

» When you bring clothes from the dry deaners, they
will release small amounts of tetrachloroethylene
into the air.

» When you drink water containing
tetrachloroethylene, you are exposed to it. You
might also be exposed to tetrachloroethylene that is
refeased into the air during showering and bathing,

s People residing near contaminated sites or dry
cleaning locations may be exposed to higher levals
than the general population,

» People working in the dry cleaning industries or
using metal degreasing produdts may be exposed to
elevated levels of tetrachlorpethviene.

How can tetrachloroethylene affect my
health?

Breathing high levels of tetrachloroethylene for a brief
periad may cause dizziness or drowsiness, headache, and
incoordination; higher levels may cause unconsciousness
and even death.

Exposure for longer periods to low levels of
tetrachloroethylene may cause changes in mood, memuory,
attention, reaction time, and vision.

Studies in animals exposed to tetrachloroethylene have
shown liver and kidney effects, and changes in brain
chemistry, but we do not know what these findings mean
for humans.

How likely is tetrachioroethylene to
cause cancer?

Studies in humans suggest that exposure to
tetrachloroethylene might lead to a higher risk of getting
bladder cancer, multiple myeloma, or non-Hodgkin's
lymphoma, but the evidence is not very strong.




In animals, tetrachloroethylene has been shown to cause
cancers of the liver, kidney, and blood system.

EPA considers tetrachloroethylene likely to be carcinogenic
to humans by all routes of exposure. The International
Agency for Research on Cancer (IARC) considers
tetrachloroethylene probably carcinogenic to humans.

The Department of Health and Human Services (DHHS)
considers tetrachloroethylene to be reasonable anticipated
to be a human carcinogen.

How can tetrachloroethylene affect .
children?

It is not known whether children are more susceptible than
adults to the effects of tetrachloroethylene.

A few studies in humans have suggested that exposure to
tetrachloroethylene increased the numbers of babies with
birth defects, but these studies were not large enough to
clearly answer the question. Studies in animals exposed by
inhalation or stomach tube have not shown clear evidence
of specific birth defects.

How can families reduce the risks of
exposure to tetrachloroethylene?

» Tetrachlorcethylene has been found in low levels in
some food. You can minimize the risk of your family’s
exposure by peeling and thoroughly washing fruits
and vegetables before cooking.

» Use bottled water if you have concerns about the
presence of tetrachloroethylene in your tap water.
You may also contact local drinking water authorities
and follow their advice,

 Prevent children from playing in dirt or eating dirt if
you live near a waste site that has tetrachloroethylene.

« Tetrachtoroethylene is widely used as a scouring
solvent that removes oils from fabrics, as a carrier
solvent, as a fabric finish or water repellant, and as

CAS #127-18-4

a metal degreaser/cleaner. Follow instructions
on product labels to minimize exposure to
tetrachloroethylene.

Is there a medical test to show whether
I've been exposed to tetrachloroethylene?

Tetrachloroethylene and its breakdown products
(metabolites) can be measured in blood and urine.
However, the detection of tetrachloroethylene or its
metabolites cannot predict the kind of health effects
that might develop from that exposure. Because
tetrachioroethylene and its metabolites leave the body
fairly rapidly, the tests need to be conducted within
days after exposure.

Has the federal government made
recommendations to protect human
health?

The Occupational Safety and Health Administration
{OSHA) has set an 8-hour time weighted average
permissible exposure limit of 100 ppm, an acceptable
ceiling exposure limit of 200 ppm, and a maximum peak
of 300 ppm {not to be exceeded for more than 5 minutes
of any 3-hour period).

The National Institute for Occupational Safety and

Health (NIOSH) recommends that workplace exposure to
tetrachloroethylene be minimized due to concerns about
its carcinogenicity. :

References

This ToxFAQs™ information is taken from the 2014

- Toxicological Profile for Tetrachloroethylene (Draft for
- Public-Comment) produced by the Agency for Toxic

Substances and Disease Registry, Public Health Service,
U.S. Department of Health and Human Services in
Atlanta, GA

Ociober 2014
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AND DISEABE REGISTRY

1,2-DICHLOROETHENE
CAS # 540-59-0, 156-59-2, and 156-60-5

This fact sheet answers the most frequently asked health questions (FAQs) about 1.2-dichloroethene. For
more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet Is one in a series
of summaries about hazardous substances and their health effects. This information is important because

this sabstance may harm you. The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

What is 1,2-dichloroethene?
{Pronounced 1 2-di-klor 5-8th/en)

1 2 -Dichloroethene, also called 1 2-dichloroethylene, is a
highly flammable, colorless liquid with a sharp, harsh odor. Jtis
used to produce solvents and in chemical mixtares. You can
smell very smafl amonnts of 1,2-dichloroethene in air {aboat 17
paris of 1,2-dichloroethene per million parts of air {17 ppm]).

There are two forms of 1.2-dichiorosthene; one is called
cis-1 2-dichloroethens and the other is called frans-1 2-di-
chiorethene, Sometimes both forms are present as a mizfare.

What happens to 1,2-dichloroethene when it
enters the environment?

3 1.2-Dichioroethene evaporates rapidly info air,

In the air, it takes about 5-12 days for ha¥f of if to break
down,

0
{3 Most 1 2-dichloroethene in fhe soil surface or bodies of
water will evaporate into air.

[

1.2-Dichloroethene can travel through soil or dissolve in
water in the soil. It is possible that it can contaminate
groundwater,

o

US. DEPARTMENT OF HEALTH AND HU)

In groundwater, it takes about 13-48 weeks to break down.

[1 Therte is a skight chance that 1 2-dichloroethene will
break down into viavl chloride, a different chemical
which is believed to be more toxic than 1 2-dichioro-
ethene,

How might I be exposed to 1,2-dichloroethene?

T Breathing 1,2-dichlorosthene that has leaked from haz-
ardous waste sites and landfills.

O Dronling contaminsted tap water or breathing vapors
from contaminated water while cooking, bathing, or
washing dishes.

8 Breathing 1.2-dichloroethene, touching it, or tonching
contaminated materials in the workplace.

How can 1,2-dichloroethene affect my health?

Breathing high levels of 12-dichlorcethene can make
von feel nauseous, drowsy, and nred; breathing very high
levels can kill you.

When animals breathed high levels of rams-1.2-
dichloroethene for short o longer pedods of time, their livers
and Jungs were damaged and the effects were more severe
with longer exposure times. Animals that breathed very hagh

SERVICES, Public Health Servive
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1,2-DICHLLOROETHENE

ToxFAQs Internet address via WWW is http://www.atsdr.cde.govitoxfaq.html

CAS # 540-59-0, 156-59-2, and 156-60-5

levels of rrans-1,2-diclloroethene had damaged hearts.

Animals that ingested extremely high doses of cis- or
rans-1.2-dichloroethene died.

Lower doses of eis-1.2-dickloroethene caused effects on
the blood. such as decreased nombers of red blood cells, and
also effects on the liver,

The long-term (363 days or longer) baman health effects
after exposure 1o low concentrations of 1.2-dichloroethene
aren’t known. One animal study suggested that an exposed
fetus may not grow as quickly as one that hasn't been exposed.

Exposure to 1.2-dichloroethene hasn’t been shown 1o
affect fertility in people or animals. '

Hew likely is 1,2-dichloroethene fo canse cancer?

The EPA has determined that of5-1,2-dichlorcethens is not
classifiable as fo its human carcinogenicity,

No EPA cancer classification is available for rrans-1,2-
dichloroethene.

Is there a medical test to show whether I’ve been. .

exposed to 1,2-dichloroethene?

Tests are available to measure concentrations of the break-
dowan products of 1.2-dichloroethens in blood, urine, and tis-
sues, However, these tests aren’t used routinely to determine
whether a person has been exposed to this compound. This is
because after you are exposed to 1,2-dichloroethene, the
breakdown products in your body that are detected with these
tests may be the same as those that come from exposure to
other chemicals. These fests aren't available in most doctors’
offices, but can be done at special Jaboratories that have the

right equipment.

Has the federal government made
recommendations to protect human health?

The EPA has set the maximum allowable level of cis-12-
dichloroethene in drinking water at 007 millierams per liter of
water (0.07 mg/L) and trans-1,2-dichioroethene at 0.1 me/L.

The EPA requires that any spifls or accidental release of
1000 pounds or more of 1.2-dichloroethene must be reported
tothe FPA '

The Occupational Health Safety and Health Administra-
tion {{OSHA) has set the maximum allowable amonnt of
1.2-dichloroethene in workroom air during an 8-hour workday
in a 40-hour workweek at 200 parts of 1 2-dichioroethene per
miilion parts of air (200 ppm).

Glossary

Cazcinogenicity: Ability of a substance to cause cancer,
CAS: Chemical Abstracts Service.

Fertilhity: Ability to reproduce.

Ingest: To eat or drink something.

Milligram (mg): One thousandth of 5 gram,

ppm: Parts per million.

. Solvent: A chemical that can dissolve other sitbstances.

References

This ToxFAQs information is faken from the 1996 Toxico-
logical Profile for 1.2-Dichloroethene produced by the Agency
for Toxic Substances and Disease Repistry, Public Health Ser-
vice, 11.5, Department of Health and Human Services, Poblic
Health Service in Atdanta, GA. .

Where can I get more information?  For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology. 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333, Phone: 1-B88-422.8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is httpr//www.atsdr.cde govioxfag tmd  ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recoguize, evaluate, and treat iflnesses
resulting from exposure to hazardous substances. You can also contact vowr community or state health or environmental
quality department if you have any more questions or concerss.
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AGENCY FOR TOXIC SUBSTANCES
AND DISEASE REGISTHY

1,1,1-TRICHLOROETH

CAS # 71-55-6

This fact sheet answers the most frequently asked health guestions (FAQs) abeut 1,1,1-frichioroethane.
For more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in
a series of summmaries about hazardous substances and their health effects. It is important you
understand this information because this substapce may harm you. The effects of expesure {e any
hazardous substance depend on the dose, the duration, how you are exposed, personal fraits and

habits, and whether other chemicals are present.

’Wha% is 1 1 i- tr}chlﬁroethane?

1,1.1-Trichloroethane is a synthetic chemical that does not ocour
naturally in the environment. It also is known as
methylchloroform, methyltrichloromethane, trichloro-
methylmethane, and o—wichloromethane. Its registered trade
names are chloroethene NU® and Aerothene TT.

No 1,1,1-trichloroethane is supposed to be manufactored for
domestic use in the United States afier Jannary 1, 2002 because
it affects the ozone layer. 1,1,1-Trichioroethane had many
industrial and household uses, including use as a solvent to
dissolve other substances, snch as glues and paints; fo remove
oil or grease from manufactured mefal parts; and as an ingredient
of household products such as spot cleaners, glues, and aerosol
Sprays.

‘What happens to 1,1,1-trichloroethane when it
enters the enviromment?

1 Most of the 1,1,1-trichloroethane reieased into the
enviromment enters the air, where it lasts for about 6 years.
3 Onece in the air, it can fravel to the ozone layer where sanlight
can bresk it down into chemicals that may reduce the ozone
layer.

1 Contaminated water from landfills and hazardous waste sites
can contaminate surrounding soil and nearby swrface water or
groundwater.

71 From lakes and rivers, most of the 1,1,]1-trichloroethane
evaporates quickly into the air.

5. DEPARTMENT OF H

e Wais con. conry 1.1 Lmichlorosthane Grongh the soil and

into the groundwater where it can evaporate and pass through
the soil as a gas, then be released fo the air

1 Orgamsms living in soil or water may also break down 1,1.1-
michloroethane,

0 It will not build vp in plents or animals,

How might I be exposed to 1,1,1-trichloroethane?
21 Breathing 1.1,1-fnickloroethans in contaminated owtdoor and
indoor air. Becanse 1,1, l-trichioroethane was used so frequently
in home and office products, you are likely 1o be exposed to
higher levels indoors than outdoors or near hazardons wasie
sites. However, since 2002, 1,1, 1-trichloroethane is not expected
to be commonly used, and therefore, the likelihood of being
exposed to it 1s remote.

W In the workplace, vou could have been exposed to 11,1~
trichlorpethane while using some metal degreasing agents, paints,
gines, and cleaning products.

3 Ingesting contaminated drinking water and food.

How can 1,1,1-trichloroethane affect my health?

If you breathe air containing high levels of 1,1, 1-irichloroethane
for a short time, you mey become dizzy and lightheaded and
possibly lose your coordination. These effects rapidly disappear
after vou stop breathing contaminated air. If yon breathe in
much higher levels, vou may become unconscious, your blood
pressure may decrease, and your heart may stop beating.
Whether breathing low levels of 1,1, 1-trichloroethane for 2 long
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1,1,L1-TRICHLOROETHANE

CAS # 71-55-6

ToxFAQs™ Internet address is http:/www.atsdr.cde.gov/ toxfag.hitml

time causes harmful effects is not known. Studies ip animals
show that breathing air that contains very high levels of 1.1 1-
trichloroethane damages the breathing passages and canses mild
effects in the liver, in addition to affecting the nervons system.
There are po studies in humans that determine whether eating
food or drinking waier contaminated with 1,1, I-trichloroethane
conld harm health. Placing large amounts of 1,1, 1-trichloroethane
in the stomachs of animals has caused effects on the nervous
system, mild liver damage, unconsciousness, and even death.
If your skin contacts 1,1, }-trichloroethane, you might feel some
oritation. Studies in animals suggest that repeated exposure of
the skin might affect the liver and that very large amounts may
cause death. These effects occurred only when evaporation
‘was prevenied.
How likely is 1,1,1-trichloroethane to cause
cancer?
Available information does not indicate that 1,1, I-trichloroethane
causes cancer. The International Agency for Research on Cancer
(IARC) and the EPA have determined that 1.1, I-trichlorosthane
1s not classifiable as fo its carcinogenicity in humans.
How can 1,1,1-trichloroethane affect children?
Children exposed 0 large amounis of 1,1,1-trichlorpethane
probably would be affected in the same manner as adults, In
animals, it has been shown that 1,1, 1-trichlorpethane can pass
from the mother’s blood iuto a fetns. ‘When pregnant mice were
exposed to high levels 0f 1,1, I-trichloroethane in ai, their babies
developed more slowly than normal and had some behavioral
problems. However, whether similar effects scour in humans has
not been demonsirated. :
How can families reduce the risk of exposure to
1,1.1-trichloroethane?
. Children can be exposed to 1.1, I-trichloroethane in household
- products, such as adhesives and cleaners, Parents should store
household chemicals out of reach of young children 1o prevent
accidental poisonings or skin irritation. Always store household
chemicals in their onginal labeled containers. Never store
household chemicals in containers that children would find
attractive to eat or drink from, such as old soda boitles. Keep
your Poison Control Center’s number near the phone.

quality department if you bave auy more questions or concerns.

Federal Recveling Program

Where can 1 get more information? For more mformation, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifion Road NE, Mailstop F-32, Atlanta, GA 30333, Phone:
1-888-422.8737, FAX: 770-488-4178. ToxFAQs Internct address vis WWW is http:/rwwwatsdrede goviioxfagiiml  ATSDR
can t2ll you where to find vecupational and snvironmental health clinies, Their specialists.can recoguize, evaluate, and treat
ilinesses resulting from exposure to hazardous substances. You can also contact your community or state healfh or environmental

<3

Sometimes older children sniff household chemicals in an attempt
to gethigh. Your children may be exposed to 1,1, 1-richloroethane
by inhaling products containing it. Talk with vour children about
the dangers of sniffing chemicals,

Is there a medical test fo show whether I’ve been
exposed to 1,1, 1-trichloroethane?

Samples of your breath, blood, and urine can be tested to
determing if you have recently been exposed to 1,1,1-
trichlorosthane. - In some cases, these lests can estimate how
mowch 1,1, 1-trichloroethane has entered vour body. To be of any
value, samples of your breath or blood have 1o be taken within
hours after exposure, and sampies of nrine have 1o be taken
within 2 days after exposure. However, these fests will not tell
you whether your health will be affecied by exposwe 10 1,1,1-
trichloroethane. The exposure tests are not routinely available
in hospitals and clinics because they reqguire special analvtical
equipment,

Has the federal government made
recommendations to protect human health?

EPA repulates the levels of 1,1, 1-trichiorosthane that are allowable
in drinking water. The highest level of 1,1.1-trichloroethane
allowed in drinking water is 0.2 parts 1,1,1 -trichloroethane per
1 million parts of water (0.2 ppm).

The Occupational Safety and Health Administration (OSHA) has
set a limit of 350 parts 1,1,1-trichloroethane per 1 million parts of
air (350 ppmy} in the workplace.

Reference

Agency for Toxic Substances and Disease Registry (ATSDR).
2006. Toxicological Profile for 1,1,1-Trichloroethane (Update).
Atlanta, GA: U8, Department of Health and Buman Services,
Public Health Service,
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CAS #75-01-4

This fact sheet answers the most frequently asked health questions {FAQs) about vinyl chloride. For more information, call
the CDC information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous substances
and their health effects, It is important you understand this information because this substance may harm you. The effects
of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits,
and whether other chemicals are present.

What is vinyl chioride? « Breathing vinyl chloride in air or during contact
with your skin or eyes in the workplace.
Vinyl chioride is a colorless gas. [t burns easily and it

is not stable at high temperatures. it has a mild, sweet » Drinking water from contaminated wells.

odor. It is a manufactured substance that does not

oceur naturally. It can be formed when other substances How can vinyl chloride affect my health?
such as trichloroethane, trichlorosthylene, and . . ) .

tetrachioroethylene are broken down. Vinyl chloride is Breathing high levels of vinyl chloride can cause you to
used to make polyvinyl chioride (PVC). PVC is used to fee! dizzy or sleepy. Breathu:zg very high Ievgis can cause
make a variety of plastic products, including pipes, you to pass out, and breathing extremely high levels can
wire and cable coatings, and packaging materials. cause death.

Vinyl chloride is also known as chloroethene, Some people who have breathed vinyt chloride for
chioroethylene, and ethylene monochloride. .= . several years have changes in the structure of their livers.

Paople are more likely to develop these changes if they
breathea high levels of vinyl chloride, Some people who
work with vinyl chloride have nerve damage and develop
immune reactions. The lowest levels that produce liver

What happens to vinyl chloride when it
enters the environment?

« Liquid vinyl chioride evaporates easily. Vinyl changes, nerve damage, and immune reaction in people
chioride in water or sofl evaporates rapidly if are not known, Some workers exposed to very high
it is near the surface. levels of vinyi chloride have problems with the blood
- flow in their hands. Their fingers turn white and hurt
« Vinyl chloride in the air breaks down in a few days when they go into the cold.

o other substances, some of which can be harmful.
The effects of drinking high levels of vinyl chioride are

+ Small amounts of vinyl chloride can dissolve ~ unknown. If you spill vinyl chloride on your skin, it wil
in water, cause numbness, redness, and blisters,

« Vinyl chloride is unlikely to build up i plants or Animal studies have shown that long-term exposure
animals that you might eat. to vinyl chloride can damage the sperm and testes,

How might | be exposed to vinyl chloride?

« Breathing viny! chloride that has been released
from plastics industries, hazardous waste sites,
and landfills.




How likely is vinyl chloride to
cause cancer?

The U.S. Department of Health and Human Services
(PHHS) has determined that vinyt chloride is a known

chioride over many years showed an increased risk of

have also been observed in workers.

How can vinyl chloride affect children?

It has not been proven that vinyl chloride causes birth-
defects in humans, but studies in animals suggest that
vinyl chicride might affect growth and development.
Animal studies also suggest that infants and young
children might be more susceptible than adulits to
vinyl chloride-induced cancer.

How can families reduce the risk of
exposure to vinyl chloride?

Tobacco smoke contains low levels of vinyl chloride,
50 limiting your family’s exposure to cigarette or cigar

Is there a medical test to determine
whether I've been exposed to
vinyl chioride?

The results of several tests can sometimes show if you
have been exposed to vinyl chloride. Vinyl chloride can

very low levels of vinyl chloride.

carcinogen. Studies in workers who have breathed vinyl

liver, brain, lung cancer, and some cancers of the blood

smoke may help reduce their exposure to vinyl chloride.

be measured in your breath, but the test must be done
shortly after exposure. This is not helpful for measuring

CAS #75-01-4

The amount of the major breakdown product of vinyl
chloride, thiodiglycolic acid, in the urine may give some
information about exposure. However, this test must
be done shortly after exposure and does not reliably
indicate the level of exposure.

Has the federal government made
recommendations to protect
human health?

Vinyl chloride is regulated in drinking water, food, and
air. The EPA requires that the amount of vinyl chioride
in drinking water not exceed 0.002 milligrams per liter
{mg/L) of water.

The Occupational Safety and Health Administration
(OSHA} has set a limit of T part vinyl chloride per 1
million parts of air (1 ppm) in the workplace.

The Food and Drug Administration (FDA) regulates the

vinyl chioride content of various plastics. These include
plastics that carry liquids and plastics that contact food.
The limits for vinyl chloride content vary depending on

the nature of the plastic and its use.

References

Agency for Toxic Substances and Disease Registry (ATSDR).
2006. Toxicological Profile for Vinyl Chloride (Update).
Atlanta, GA: U.5. Department of Health and Human
Services, Public Health Service.
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